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Achieve with AETRON... .BUILD TOMORROW INTO YOUR PLANNING 

Unique among architect-engineer-management organizations, AETRON offers complete integration of architecture, engi- 
neering, instrumentation, and construction management for rocket, missile, and space facilities. Among current programs: 
Saturn Static Test Facility at the George C. Marshall Space Flight Center; Engine Test Stand No. 1 for the Atomic Energy 
Commission's Nuclear Rocket Development Center in Nevada; large solid rocket test facility for the Air Force; the Atomic 
Energy Commission's two-mile linear electron accelerator at Stanford University; Engine Test Stand No. 2 for the NASA/ 
AEC Space Nuclear Propulsion Office, also at the Nuclear Rocket Development Center in Nevada; the M-1 engine LOX/LH 2 
test facilities at Sacramento; and Aerojet's new Space Booster Plant in Florida. ■ AETRON'S capabilities are augmented 
by the combined scientific and engineering talent of Aerojet's fifteen other divisions, in fields ranging from reactors to 
rockets. The result; faithful translations of theoretical concepts to structural realities. ■ AETRON'S roster of distinguished 
clients includes: all the Armed Services, the AEC, the NASA, Boeing, Chance Vought, Consolidated Vacuum, Convair, 
Douglas, General Tire, Lockheed, Martin, McDonnell, and other leading industrial organizations. 
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purposeful imagination.... in concept 


The men of Aerospace, a corporation chartered exclusively to serve the United States Government, blend the full 
resources of modern science and technology in developing concepts for advanced ballistic missile and space systems. 
D With the Air Force-science-industry team, the men of Aerospace marshall individual talents for the full 
exploration and assessment of advanced concepts, selected for significant potential. Aerospace contributes 
advanced systems analysis and planning; theoretical and experimental research; general systems engineering and 
corresponding technical direction of programs. □ Aerospace Corporation, an equal opportunity employer, now needs 
more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, knowledgeable 
in interdisciplinary problem solving, are urged to contact Mr. Charles Lodwick, Room 101. Aerospace Corporation, 
P O. Box 95081, Los Angeles 45, California, o Organized in the public 
interest and dedicated to providing objective leadership in the advancement ( 
and application of science and technology for the United States Government. 
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PROVEN CAPABILITIES CUT URGENT PROJECT LEAD TIME, 


modular 

strap-down 

gyro packages 

FOR GUIDANCE . . . STABILIZATION . . . CONTROL 

Operational . . . producible . . . with reliabilities and performance fully demonstrated in current satellite 
and aircraft programs . . . Reeves Gyro Packages cover an extremely broad range of requirements. 
The following four representative types indicate the scope and experience of our design, 
engineering, and production capabilities immediately available to aid in your advanced projects. 



THREE AXIS SATELLITE INERTIAL REFERENCE PACKAGE: 

Three single axis floated gyros and two accelerometers are 
employed. The gyro and accelerometer loops employ seven 
voltage amplifiers and five power amplifiers. All amplifiers 
are individually encapsulated, transistorized units. A cur- 
rent regulator amplifier and heater relay amplifier are 


See our display at WESCON— Booths 907 and 908. 


REEVES INSTRUMENT CORPORATION 



AEROSPACE CALENDAR 


Aug. 13-16— Pacific Energy Conversion Con- 
ference. American Institute of Electrical 
Engineers, Fairmont Hotel, San Fran- 

Aug. 13-16— Seventh Symposium on Ballistic 
Missile and Space Technology. U. S. Air 
Force Academy. Colorado Springs, Colo. 
Sponsors: USAF; Aerospace Corp. 

Aug. 14-16— Cryogenic Engineering Confer- 
ence. University of California of Los An- 
geles, Los Angeles, Calif. 

Aug. 1 4-17— International Conference 




c Mca: 


Boulder Laboratories, National Bureau of 
Standards, Boulder, Colo. 

Aug. 15-17— Nuclear Propulsion Confer- 
ence. Monterey. Calif. Joint Meeting: 
Institute of the Aerospace Sciences; Amcr- 

Societv. (Classified.) 

Aug. 1547— 1 Third International Electronic 
Circuit Packaging Symposium, University 
of Colorado, Boulder. Colo. 

Aug. 18-19— Lafavettc Escadrille. Lafayette 
Flying Corps and Americans of the 
French Foreign Legion. 1st Reunion Air- 
sliow, Battle Creek. Mich. 

Aug. 19-25— Annual Meeting and Confer- 
ence. Airport Operators Council, Princess 
Kaiulani Hotel. Honolulu, Hawaii. 

Aug. 20— Technical Symposium. Precision 


•r Mann 


s, Calif. 


cr Hilton Hotel, Los Angelc 
>. 21-24— Western Electronics anuw ai 
Conference. Institute of Radio Engineei 
-os Angeles. Calif. 

(Continued on page 7) 



Can you use these unique features 
of DCS PCM Digital Data Systems? 



If you are considering PCM telemetry ground stations or any digital 
data system, you will be interested to learn what’s available from 
DCS. Designed to the same standards of reliability which have built 
DCS’s reputation in FM analog data systems, DCS digital data 
systems offer these unique features: 

• a signal generator capable of simulating several signal 
modes and operating conditions 

• a pulse synchronizer which optimally recovers data in 
the presence of severe noise and reconstitutes the pulse 

• automatic synchronization under conditions of gross 
time base perturbations 

• provisions for conventional or majority logic for sync 
recognition 

• a digital-to-analog converter featuring thumb-wheel 
selection of channel to be presented in analog form 

These are only a few of the exclusive features of DCS digital data 
systems. We’d be pleased to assist you in adapting these proved 
capabilities and equipments to meet your specific requirements. 
Call your nearest DCS field office, or write us at Dept. AW-1-9. 


DATA-CONTROL SYSTEMS, INC. 
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For the NEWEST and BEST in Telemetry... 

LOOK TO PARSONS ELECTRONICS 


Compare these features of Parsons Electronics 
new Model 3DS100 PAM/NRZ/PDM 
DECOMMUTATION STATION — 
a Broad range of sampling rates 
a Negligible slope-off 

a Building block construction for expansion 
a Compact and lightweight . . . Highly reliable 


Check these points of Parsons Electronics 
new Model 3SS101 PAM/NRZ/PDM 
SIGNAL SIMULATOR - 

y/ Accurate and versatile checkout standard for tele- 
metry installations 
y/ Rack or cabinet mounting 

y/ Operating controls, input and output connectors 
on front panel 

y/ Input, output, and power connectors on rear of chassis 



PARSONS ELECTRONICS 


A DIVISION OF THE RALPH M. PARSONS COMPANY 
151 SOUTH DE LACEY AVENUE, PASADENA, CALIFORNIA 


WORLD WIDE SERVICES: ARCHITECT-ENGINEERING . CONSTRUCTION • ELECTRONIC SYSTEMS AND COMPONENTS . MINING 
AND METALLURGICAL ENGINEERING . PERSONNEL TRAINING . PETROLEUM-CHEMICAL ENGINEERING . PETROLEUM 
PRODUCTION SYSTEMS • PLANT OPERATION • POWER PLANT ENGINEERING • WATER DEVELOPMENT AND SYSTEMS 
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4 SPECIAL 
DESIGN FEATURES 
GIVE THIS SPS 

INSTANT RESTART 

AND 

POWER CAPABILITY 


Under U.S. Air Force contract, 
Sundstrand Aviation- Denver has 
designed, developed, and tested 
a Space Power System fueled by 
hydrazine. It offers indefinite 
slorability and instant restarts 
limited only by fuel. (Available 
with an electric heating element 
for starting or small oxidizer tank 
for hypergolic start.) ■ Both 
models utilize high performance, 
open cycle, monopropellant 
fueled turbomachinery. Both ac- 
complish the objective of efficient 
conversion of chemical energy to electrical and hydraulic power. Normal rated output is 10 kva 
at 0.85 power factor (electrical) and 14 gpm at 2700 psig (hydraulic.) Either unit may operate 
on its own fuel supply, or on residual booster fuel at normal tank pressure. Each incorporates 
components required to convert the low pressure hydrazine to required decomposition chamber 
pressures. Four special Sundstrand design features give unique capabilities: ■ 1. A light, 
reliable hydrazine pump which injects the fuel into the decomposition chamber. ■ 2. Special, 
ball bearing, high-speed assembly, capable of withstanding extreme thermal gradients of the 
turbine shaft. ■ 3. Incorporation of a unique two-stage, single-disc turbine, wherein the 
thermal energy is efficiently converted to mechanical shaft power.* 4. An integrated lubrica- 
tion system, capable of sustained operation in zero-gravity environment. ■ This Sundstrand 
SPS is adaptable to many space power applications, such as vehicle re-entry or orbital 
rendezvous operations where high power outputs are needed for relatively short durations. 
B Simply request, on your business stationery, further details concerning this, or the other 
space power systems which Sundstrand has under development. If you would like to work 
with or on the Sundstrand engineering team, finding practical solutions to challenging space 
power problems, write to: Personnel Director, 

SUNDSTRAND aviation- Denver 



FRONTIER AIRLINES, 
SOUTHWEST AIRMOTIVE, 
AND A GIRL NAMED YVONNE 


AEROSPACE CALENDAR 
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news, co-sponsored by NASA and AEC. 



PURITAN RIDES 
the ROEING 727 



Puritan's automatic 
ns has been specified 
Boeing 727. It is a com- 
and the latch combined, 
with emergency oxygen 

g high altitude breathing 




ROLLS-ROYCE 

llwJP §| Wmmm || 


powering short and medium haul airliners 



The Spey, based on twelve years of Rolls-Royce 
experience with by-pass (turbofan) jets, is now flying 
in the de Havilland T rident and has also been selected 
to power the new BAC One-Eleven. The Spey's 
economy of operation is an inherent factor in the low 
operating costs of these aircraft, both of which have 
already been ordered by well-known airlines. 



BAC ONE-ELEVEN 



ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AERO ENGINES • MOTOR CARS • DIESEl AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 



New Relay Team Turns 
In Top Performance 


fewest team competing under 
the Deutsch banner is a com- 
plete line of subminiature elec- 
trical relays. In keeping with 
a company reputation for top 
performance to advanced 


Components liter- 
' reliability into 
r an advanced j 




[ integrated manufacture of 
advanced specification minia- 
ture electrical connectors. 

Beginning in the modern 
Deutsch plating plant, springs, 
contacts and cases are pro- 
tected with the finest quality 
finishes available today. 

, Then in the glass sealing 
department, relay headers are 
hermetically sealed to provide I 
maximum resistance to break- 1 
down. 

Finally, assembly, adjust- j 

ment and inspection are p 


specifications, this new prod- 
uct promises to break all exist- 
ing records. 

Where space and weight 
economies are a requirement, 
the Deutsch subminiature re- 
lay comes through with flying 
colors. And there’s no worry 
about it fading in the back- 
stretch as millions of cycles of 
dry circuit life : 




... - - - — sweat for 

this team either since they 
will operate properly between 
—65’ C and +85 C. 

In the certified Deutsch test 
lab the new relay has been I 
subjected to every electrical, 
environmental, and physical' 
test imaginable, and withstood 
them all like a typical Deutsch 
electronic component. 

This kind of outstanding 
performance is the result of 1 
jnany years experience in the 

ADVANCED 


formed in electrostatically j 
filtered “clean rooms”. 

At present the Deutsch re- I 
lay is available in seven case ! 
types and four header types, ' 
plus special configurations for 
printed circuit applications , 
and other requirements. 

But to obtain all the vital 
statistics, contact your local 
Deutschman, or write for a 



fact-filled spec sheet contain- 
ing the names, numbers and 
characteristics of this winning 
relay team. 


DEUTSCH Electronic Components Divis 


Write for Data File R-8 

• Municipal Airport • Banning, California 




This coined word applies to the emission of electrons which 
occurs at the time of metal abrasion or fracture. Refined 
measurement techniques in regard to this factor may lead to 
the detection of microscopic cracking long before failure 
. . . allowing for part replacement before the onset of fracture 
in service. □ Triboelectroemanesccncc is only one of many 
phenomena involving metal behavior now under study at 
Douglas. Because structural reliability is a critical considera- 
tion in the design of transonic, supersonic and hypersonic 
aerospace vehicles, Douglas laboratories are engaged in a 

TRIBOELECTROEMANESCENCE 

...AND WHAT DOUGLAS IS DOING ABOUT IT ance. This includes corrosion 
causes and effects, environmental studies, and the effects 
of steady state loads and intermittent strains under cryo- 
genic through pyrogenic temperatures in causing cracking. 



This comprehensive study of metals is one of more than 500 
research programs at Douglas. The focus is on technological 
advancement to meet the needs of a future which will include 
Douglas air cushion, subsonic, su- « ■ ■ a ■ • n 

personic and spaceplane vehicles. U U U U L/~\0 



ALL ATTITUDE NAtfl&ATIONAL ACCURACY' 


The Task: Supply an extremely accurate heading reference with excep- 
tional versatility for aircraft navigational use at any speed- 
hovering to supersonic. 

The Solution: The Lear Two-Gyro Platform, a remarkably simple mech- 
anization for obtaining "inertial quality" azimuth and verticality 
measurement over a wide range of flight profiles. 

Accuracy of self contained navigation systems is dependent upon three 
elements— velocity sensor, heading reference, and computer; but the heart 
of this system is the two-gyro platform. It must incorporate the latest elec- 
tronic techniques and accuracy advances. Lear has consistently demon- 
strated a proficiency in supplying navigation systems possessing unusual 
accuracy combined with simplicity and adaptability. A basic concept of 
tailoring the system to meet the customer's exact requirements has resulted 
in selection of the Lear two-gyro primary reference for the U.S. Air Force 
F-105 and F-106; the U.S. Navy A4D, P3V and F4H. Lear two-gyro platforms 
are planned for some of the latest navigation programs where more compli- 
cated systems were often considered the only answer. For an evaluation 
of your aerospace navigation problem write: 



LEAR S1EGLER, INC. 



INSTRUMENT DIVISION no ionia ave., n.w., grand rapids, mi 




The Bela Bolt... an excellent fastener for blind or 
close-out applications in wings, vanes or other 
restricted structural areas. This 3-piece fastener as- 
sembly has excellent mechanical strength values, 
exceeds Mil Specs for vibration resistance because 
of its indented locking method and withstands 
acoustical test levels to 160 decibels. Shanks are 
ground to insure a uniform tightness in non-hole 
filling applications. 

Three head styles are offered: an AN509 csk to 
permit direct substitution with similar headed blind 
fasteners, a compact csk for use in thin gauge ma- 
terial and a protruding style designed for minimum 
protrusion. Nominal shank diameters range from 
5/32 thru 3/8 while a salvage oversize I /64 series 
is also available. Grip lengths are in 1/16 incre- 
ments with an additional built-in I 32 grip for un- 
expected variations in work thickness. Beta Bolts 
are offered in alloy steel (180,000-200,000 psi 


tensile) and A-286 configurations. Other Beta Bolt 
series in 7075-T6 aluminum alloy, titanium and 
other temperature resistant and strength alloy are 
nearing the production stage. 

Simple Adaptor and Torque Driver tooling when 
combined and fitted straight and 90° standard 
power screwdrivers, engage the unique “sixccs” re- 
cess to install the Beta Bolt with a considerably less 
end load exertion by the operator than normally 
required to install conventional recessed fasteners. 
Write for our new twelve page brochure describing 
the Beta Bolt, its strength characteristics, how it 
works and the installation methods used. 
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it’s literally a SNAP 


to install additional circuits in new modular-design 

JOYBLOCK TERMINAL BLOCKS 


Adding more circuits to Joyblock Terminal 
Blocks is beautifully simple. Just loosen and extend 
the end retainers, then snap the desired number of 
additional terminal bases onto the supporting rail. 
You don’t have to dismantle the entire assembly, 
then laboriously reassemble it. If you've worked with 
ordinary terminal blocks, you'll know what we mean! 

Jovblocks are built around a modular concept 


of easily-replaceable terminal bases on a single rail. 
You can quickly and easily remove one base without 
disturbing other circuits. There's a welcome mainte- 
nance feature for you! 

Compact and lightweight, Jovblocks save 75% 
in space and 55% in weight compared with ordinary 
strips. They're rugged and durable; they've passed a 
grueling battery of punishing environmental tests. 







Guidance by Babcock 


For 15 years Babcock has been a major 
supplier of command guidance and con- 
trol systems for the armed forces. Over 
100,000 such systems, of constantly improv- 
ing sophistication and capability, have 
guided unmanned aircraft such as the 
Army/Air Force OQ-19, the Navy KDG-2, 
KD2R-5, KDB-1, XKD2B and others. Cus- 
tom-designed Babcock systems control 
unmanned Signal Corps surveillance 
aircraft. LaCrosse, DASH, and AEC's re- 
mote-controlled locomotives for nuclear 
experiments use dependable Babcock 
equipment. Now Babcock is developing the 


next generation of command guidance, for 
orbital rendezvous and space vehicle con- 
trol. At all levels of technical sophistication, 
Babcock emphasizes light weight, com- 
pactness, reliability and economy. For long 
or short range, analog or digital command, 
Babcock has the know-how to solve your 
guidance problem. Contact Marketing 
Manager, Mailing Station 700. 


BABCOCK 



Rohr precision -a natural plus in large antenna hardware 


Our successful performance in the manufacture of massive antenna struc- 
tures results from a unique blending of engineering and manufacturing 
experience in the field of large and precise metal components. From the 
beginning, our antenna philosophy called for a new degree of precision to 
meet new levels of antenna performance. This led to a long and continuing 
Rohr antenna research program . . . research in design, fabrication and 
erection problems with consideration of environmental requirements. The 
result is that today Rohr is producing under contract some of the largest 
and most advanced antenna structures in the world. For more information, 
write for our brochure titled, "Large Antenna Structures.” Address 
Marketing Manager, Dept. 126, Rohr Corporation, Chula Vista, California. 





Major Breakthrough in Antenna Design 



Aviation Week 

& Space Technology 








When disaster threatens, the call goes out for the Lockheed C-130 Hercules. TAC’s C-130s 
airlift men, materiel, medicine to distant lands to help homeless or hungry people-or put out 
brushfire wars before they spread. Hercules is also ideally suited for Civil Defense work. The big 
prop-jets are made to order for airlifting and paradropping Civil Defense supplies to emergency 
centers. And, in peacetime, these same giant workhorse airplanes could be kept busy fighting 
forest fires, floods, hurricanes, and other disasters. j 


LOCKHEED- GEORGIA COMPANY 


AIRCRAFT CORPORATION 
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Plea for Simplicity 


(Broclcivav McMillan, assistant secretary of the Air Force 
for research and development, recently issued a pica for a 
return to simplicity in the design of aerospace hardware. 
Aviation Week is publishing significant excerpts from his 
talk before the Sixth National Convention on Military Elec- 
tronics, ill which McMillan suggests ways that industry and 
government can avoid some of the complexity of both 
thought and design that leads to unreliability in aircraft. 
missiles and space vehicles.) 

I note with alarm . . . the confused notion that the 
"best" design is the one with the most additional unim- 
portant functions and greatest growth potential— growth 
in most instances being vague and undefined 
| . . . also . . .] signs of less and less original creative think- 
ing— and more reliance upon fulfilling government re- 
quirements by means of "fat" government research and 
development contracts. We are in very real danger if 
this trend continues. The great source of our strength 
has been the enterprise, the imagination and the drive 
of our American industry. Are we losing this drive be- 
cause government research and development contracts 
arc available? Are we forgetting our heritage because it 
is easier to let government specifications do our thinking 

flie matter of government specifications brings up a 
related subject. A great deal of discussion has transpired 
concerning the awarding of incentive contracts. There 
have been arguments pro and con and a lot can be said 
for both sides. Time does not permit me to engage in 
such a discussion now. Closely connected to my plea 
for simplicity, however, is a different type of incentive 
now being considered. Many of our specifications for 
research and development are quite detailed. Often they 
specify complicated equipment, or fail to recognize that 
tliere may be simple and less elegant ways to solve the 

Incentive for Originality 

We are considering a greater use of performance speci- 
fications. A detailed specification, or a typical design 
would accompany the performance specification in order 
to clarify the intent. The request for quotation would 
make it clear that the typical design is not particularly 
the desired design, that the contractor is encouraged to 
use his ingenuity and good sound engineering judgment 
to reduce cost and complexity and that in the bid evalua- 
tion process, a large bonus would be given to contractors 
who display originality in simplification and cost reduc- 
tion. 1 have a feeling that you may see some of this type 


of incentive contracting in the near future— at least from 
the Air Force. 

Closely allied to complexity of engineering is our un- 
realistic appraisal of the growth of technology. This has 
many manifestations, but I will be able to touch on only 
a few. 

One of these is our almost utter disregard for the fun- 
damental laws of reliability. 'Hie probability of failure 
of equipment rises somewhat directly with the number 
of components. Doubling the mean time to failure of a 
component approximately offsets the doubling of the 
number of components. Yet, doubling the mean time to 
failure of a component is hard to achieve— doubling the 
number of components we do almost in our sleep— so 
naturally and frequently does it occur. Solid state de- 
vices made a quantum jump— whatever that is— in the 
reliability of individual components, but the added num- 
ber of components negated the advantage completely. 
Please re-examine the system reliability equation. 

Conventional Weapons Need 

Another myth of our technology relates to space vehi- 
cles. We have become enamored of space vehicle tech- 
nology and have channeled much of our efforts and en- 
ergy in this direction. Certainly we are going more and 
more into space efforts. Certainly space vehicles arc go- 
ing to be important adjuncts to military missions. In 
many instances, existing military missions can be best 
accomplished only by space vehicles; but the need for 
technological improvement of conventional weapons is a 
large need, a pressing need, and still an unfulfilled need. 

Some years ago. it was thought that all our weaponry 
was going to face a radical change. Missiles and space 
vehicles, according to this view, would outmodc the air- 
craft in war. Polaris would reduce the importance of the 
conventional Navy and the newer weapons would make 
the foot soldier obsolete. About two years ago, it be- 
came obvious that the communist tactics were drawing 
different battle lines in Southeast Asia, in Africa and 
even in this hemisphere. These limited warfare com- 
munist tactics require the Army. Navv and Air Force in 
its conventional form. A growth, not a decline, in non- 
nuclear weapons is required for this situation. 

What I have said has been said at different times br- 
others. more eloquently and forcefully than I am now 
stating it. Let’s return to realism. Let’s learn anew how 
to design the conventional radio, the conventional auto- 
mobile. the conventional materiel for the foot soldier and 
the conventional airplane, in a simple, reliable way. 


AVIATION WEEK ond SPACE TECHNOLOGY, August 6. 1962 



Hearing better with Tl paramps! 


The M.l.T. Lincoln Laboratory tracking antenna at Arbuckle Neck, 
Virginia, uses Texas Instruments S-band low-noise parametric amplifiers. 


Many microwave communication and radar systems 
now incorporate parametric amplifiers and low-noise 
receiver assemblies from Texas Instruments. 
From L band through K„ band, standard and custom 
equipments operate efficiently and dependably in 
monopulse radar, polarization diversity tracking, 


troposcatter communication, and other airborne and 
ground applications. ■ Texas Instruments staff of 
experienced applications specialists will help you 
analyze your systems requirement. Call today. ■ 
Also See Texas Instruments Career Opportunities 
Advertisement in this issue on Pape 1X6. 


APPARATUS D 


Texas Instruments 

INCORPORATED 




. . . out of 22 years of ASW fire control system engineering 


This is the ASROC fire control com- 
puter, symbolically afloat. In reality, this 
computer directs the fire of the U.S. 
Navy's antisubmarine rocket weapon 
system. It is the latest of eleven major 
LibraScope contributions to ASW dating 
back to 1940. More than 80% of the 



LIBRASCOPE DIVISION 
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808 Western Avenue, Glendale 1, California 


Underwater Fire Control Systems in the 
Navy's Antisubmarine Surface Fleet 
today were designed and/or built by 
Librascope. Subsurface, surface, air 
and space, Librascope computers pace 
man's expanding mind. Send for "Libra- 
scope ASW Achievements 1940-1960." 


Orbiting Space Stations 


A Double-Slotted Flap 


Support for Nike-Zeus 


More TFX Changes 


Washington Roundup 

Orbiting manned space stations are getting increasing attention— and stirring 
some controversy— in National Aeronautics and Space Administration and the Air 
Force. Cost is an extremely critical factor, partly because of the need for ferrying of 
men and supplies. Some planners in both agencies question whether the nation 
will support such a project until after the costs of Project Apollo begin to taper off 
some rears from now. Others feel the work should move immediately beyond the 
research, studies and early component development now going on. 

NASA held a two-day meeting at its Langley Research Center last week at which 
Langley and Manned Spacecraft Center personnel presented reports on space stations 
to headquarters personnel and visitors from other interested agencies. 

Air Force feels NASA is neglecting space stations in favor of Apollo. It would 
like to sec a permanent station established first as a smaller bioastronautics laboratory 
and then turned into a 70-man command and control station. NASA counters the 
USAF criticism by saying USAF should move faster on Aerospace Plane. Some kind 
of recoverable booster is almost essential if resupply cost is to be tolerable, and USAF 
secs Aerospace Plane as a potential two-a-day ferry. It now has no approval to fully 
develop cither Aerospace Plane or a station. 

Army aviation is having its problems on paper and in the air. The Home board, 
which has been studying unconventional approaches to tactical air mobility (AW June 
25. p. 26). has alarmed Defense Secretary Robert McNamara with its over-enthusiastic 
action in using more than 100 officers from all over the country to complete its recom- 
mendations at Ft. Bragg. Per diem and other costs have soared and the study has 
broadened to encompass future weapon system concepts. 

McNamara went to Ft. Bragg July 25, with Air Force Secretary F.ngene Zuckert 
as his guest, for a command performance of air mobility. In spite of a perfect dress 
rehearsal, the show itself was less than a success. Army concedes that a de Ilayilland 
AC-1 Caribou tilted on landing and tore off a wing; that a Bell IIU-1A helicopter 
landing skid touched the rotor of another in low-altitude flight but that both landed 
safely; that another helicopter had a gearbox failure which kept it from taking off. It 
denies reports that another AC-1 was disabled away from the grandstand area and that 
a Grumman AO-1 Mohawk was damaged. One helicopter landed a 105-mm. howitzer 
which, because of improperly set sights, sent its shot roaring past the grandstand. 

Watch for Air Force to support Army on development of the Nike-Zeus anti- 
missile missile. Some USAF leaders are wadv to argue that it is a promising anti-satellite 
weapon. Dr. Harold Brown, defense director of research and engineering, still emphasizes 
that the Nike-Zeus is far from proved and Charles Hitch, defense comptroller, said last 
week that the system as an anti-missile would cost from S5 to SI 5 billion, depending 
on type and extent of deployment. 

Army's Grumman AO-1C Mohawk will be the next aircraft type to make its 
appearance in South Vietnam. It will be stripped of reconnaissance gear and fitted for 
conventional armament. Anny pilots will fly the turboprop STOL until South 
Vietnamese pilots arc considered qualified. More than 1 00 surplus USAF-North 
American T-2SA trainers have now been converted to T-2SDs by NAA's Columbus 
Division for use in Vietnam. Tin's includes substitution of the more powerful Wright 
R-1S20-56 engine for the Wright R- 1500-1 A and provision for carrying conventional 
armament. Some surplus Navy T-2SBs. which already have the larger engine, also arc 
being modified. T-2Ss have been in use in Vietnam for a number of months. 

Boeing and the General Dynamics-Gruinman team have made extensive manage- 
ment changes in response to Defense Department’s instruction to each to assume 
it had won the F-111A tactical fighter ( 1 1\1 competition and then act accordingly, 
although there can be only one winner. The unusual competition is now in its fourth 
cycle, and one contractor compared the situation to trying to keep a football team “up" 
for four games in a row. Most of the changes are aimed at "projectizing" personnel 
and divisions, as the Pentagon calls it-organizing them for a specific job. This will 
save some development time once a winner is picked, but this must be traded off against 
almost a year spent in such exercises since the requests for proposal first went out. 
The contractors concede, however, that Air Force and Navy probably will get much 
better aircraft than they would have if they had bought the designs presented 
early this year. 

House space subcommittee hearings on solid rockets this week arc designed to 
obtain the Administration's blueprint for development, rather than to rehash the solid 
vs. liquid arguments. Chairman David King of Utah said he wants the hearings detailed 
enough to commit both Defense Department and NASA to a definite plan of action. 
There also will be considerable discussion of fiber glass cases, using Hercules Powder's 
work as an example. —Washington Staff 
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Midas Delays Bring BMEWS Expansion 


Extension to southern approaches considered; USAF 
offers to reorient early warning satellite program. 

Washington— U. S. will expand its ground-based ballistic missile early warn- 
ing capabilities as a result of serious delays in the Air Forcc-Lockhccd program 
to develop the Midas early warning satellite. 

Specific recommendations for strengthening present ICBM early warning 
capabilities, to fill the gap caused by Midas program delays, are expected 
to be submitted soon by a special task force at the request of Defense Secretary 
Robert S. McNamara. 


The report is expected to recommend 
installation of new facilities for detec- 
tion of ICBMs launched on a southern 
approach, to counter the threat of new 
Soviet long-range missiles. However, 
these facilities arc not expected to be 
as extensive as the Ballistic Missile Early 
Warning System (BMEWS) installed in 
Alaska and Greenland. 

Air Force has submitted to the De- 
fense Department two reoriented Midas 
programs aimed at simplifying the satel- 
lite to obtain badlv-needed improve- 
ment in reliabilitv. Under one proposed 
program. Midas funding for Fiscal 1965 
would be slightly more than half the 
originally planned figure, while under 
the other it would be less than half. 
Reliability Problem 

One major reliability problem results 
from the original decision to use the 
Agena engine periodically in orbit to 
maintain required separation between 
individual satellites to assure continuous 
coverage of the area under surveillance. 
The controls required for this station- 
keeping function doubled the basic pay- 
load complexity. 

Under the proposed simplified Midas 
program, it is expected that the re- 
quired surveillance coverage will be 
obtained by using more satellites, each 
outfitted with more sensors to provide a 
wider field of view, with no attempt 
to control their spacing once they arc 

Another basic Midas problem arises 
because of the difficulty of distinguish- 
ing between the infrared radiation gen- 
erated by the booster and sunlight re- 
flected from tops of clouds at extremely 
high altitudes. The problem is com- 
plicated by the fact that ICBM boosters 
powered by different types of rocket 
fuels have different infrared radiation 
spectra (signatures). For example, solid 
propellants bum cooler and therefore 
have a signature which is more difficult 
to detect against the natural radiation 
background from the earth and clouds. 
Also, the characteristic radiation signa- 
ture changes with booster altitude. The 
Air Force program to measure booster 
and background radiation characteris- 
tics. known as Project Trump, was de- 


tailed in Aviation Week (Apr. 2, p. 

Although infrared experts believe 
these problems can be overcome, there 
is a growing opinion that the problem 
of detecting enemy ICBMs might be 
solved more easily by substituting tele- 
vision cameras and human judgment 
for the infrared sensors and relaying the 
Midas-viewed scene back to ground ob- 

Midas also has experienced problems 
with its infrared horizon sensors, de- 
signed to stabilize and orient the pay- 
load toward the earth. Similar problems 
have been experienced by General Elec- 
tric in the design of infrared horizon 
sensors for attitude stabilization of the 
Nimbus meteorological satellite (AW 
July 2, p. 500). 


However, this problem is not con- 
sidered to be as difficult to solve as the 
basic missile detection infrared sensor 
troubles. 

One of the principal objectives of 
Midas was to increase the warning time 
of a ballistic missile attack beyond the 
15-25 min. obtainable from BMFAVS. 
thus giving Strategic Air Command 
B-52s more time to become airborne. 
The Midas program now has fallen so 
far behind its original schedule that 
qualified observers question whether it 
can become operational before the B-52 
fleet loses much of its military value. 
Funding Expected 

Despite this. McNamara is expected 
to authorize funding of the simplified 
Midas effort in the hope of obtaining 
an operational system which will pro- 
vide additional substantiation of a mass 
attack, beyond that available from 
BMEWS and other facilities. By using 
early warning sensors that operate over 
a wide portion of the electromagnetic 
spectrum, it becomes more difficult for 
an enemy to devise countermeasures. 
The BMEWS radars operate in the 
ultra-high-frequency (UHF) band and 
Project Teepee backscatter type detec- 
tion systems operate in the high-fre- 


RAF VTOL Transport Competition 

London— Selection of a VTOL tactical transport to replace the Royal Air Force's 
Blackburn Beverley fleet last week appeared to hinge primarily on the economic life of 
two major aircraft construction centers. 

At stake is OR-551, a requirement for a four-engine STOL transport with a later 
development to full VTOL capability (AW Mar. 5. p. 29). Because of potential 
high unemployment in Northern Ireland, home of Short Brothers & Harland, and 
Coventry, base of Glostcr Whitworth Aircraft, the choice appears narrowed to one 
of two aircraft: 

• Short Belfast turboprop freighter fitted with Rolls-Royce compressors for blowing 

• AW-681. a Gloster Whitworth design featuring four Bristol Siddclcy BS.100 
sectored thrust engines and a gross weight of about 90.000 lb. 

Other designs in tile competition are the Bristol 208. a version of which includes 
packages of Bristol Siddelev BS.59 pure lift engines, and the Lockheed BLC-150. 
built under license by British Aircraft Corp. 

Considerable pressure is being biought to bear on the Air Ministry and Ministry 
of Aviation in light of a Short Brothers & Harland statement that the plant svnnld 
shut down if there were no further orders for the Belfast (AW June 25. p. 27). This 
would directly affect 7.000 employes in Belfast, already a critical unemployment area. 

At the same time. Glostcr Whitworth this week wiil start the first layoffs of 5,500 
employes from a total work force of 11.000. These will be spaced out in the next 
10 months, and include a large proportion of the AW-650 freighter design and pro- 
duction team. 

Unemployment factor involving the two companies has brought political and 
union pressure for government support, mostly in the field of the tactical transport 
replacement. Julian Amcry, new minister of aviation, last week was in Belfast to 
confer with Northern Ireland’s Prime Minister, Lord Brookcborough. and to meet 
with officials of Short Brothers & Harland. 

Important factor in favor of the Belfast freighter is that development binds have 
been allocated and spent, and the aircraft now is in production. Cost of developing 
the AW-681 and Bristol 208 would be as much as $H0 million, since they are com- 
pletely new designs. 
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qucncy band (AM' Aug. 17. 1959. p. 
55). while the Midas sensors operate 
in the infrared region. 

The four or more Midas satellites 
which have been placed in orbit have 
all had disappointingly brief operating 
lifetimes, according to qualified ob- 

According to one report, none has 
operated long enough to permit it 
in view launches of cither U. S. or 
Soviet ballistic missiles. 

The Midas payload, including sta- 
tion-keeping control system, infrared 
sensors and data processing, contains 
more than 60,000 components. This is 
approximately four times the number 
in the Bell System Tclstar communica- 
tion satellite, which is one of the most 
complex payloads yet put into orbit. 


Reliability Studies 

Several years ago. Defense Depart- 
ment contracted with Arinc Research 
Corp. to make an analysis of the Midas 
and Samos satellites and predict their 
reliability on the basis of the number of 
components used and the type of cir- 
cuits employed. The Arinc report pre- 
dicted that both Midas and Samos 
would have serious reliability troubles 
unless the payloads were greatly simpli- 
fied. However, these recommendations 
were not acted upon at the time. 

In data obtained from unclassified re- 
liability studies of different military elec- 
tronics equipment and several early 
satellites. Arinc came up with figures 
for predicting anticipated operating life 
to failure based on the number of com- 
ponents employed (AW May 25, 1960, 

P- 7? >- 

This Arinc data indicates that a satel- 
lite with 60,000 components might be 
expected to operate for about 10 hr. 
before failure. 


Circuit Redundancy 

The Arinc data was based on expe- 
rience with equipment which did not 
employ redundant circuits to improve 
reliability, a technique presumably being 
used in Midas. However, when the 
Arinc figures were applied to the Army’s 
Courier delayed-repeater communica- 
tion satellite, which employed quad- 
ruple redundancy for most functions, 
it correctly predicted the satellite’s 
actual operating lifetime of about 40 hr. 
indicating that the Arinc data may also 
be grossly applicable to redundant cir- 

The decision of McNamara to pull 
in the reins on the Midas funding and 
reorient the program was the result of 
recommendations bv the Office of the 
Director of Defense Research and Engi- 
neering. 

However, Air Force officials report- 
edly have not opposed the move, ap- 
parently recognizing that such action 
was necessary. 


OAO Control System Completes First Tests 


m for Grumman Orbiting Astronomical Observatory (OAO) has completed 
hrxt tests under simulated space conditions at General Electric’s Space Technology Center, 
Valley Forge. Pa. System was tested in a darkened chamber with a carbon arc light simulat- 
ing the sun. Sun seekers (not visible) located the lamp and oriented the satellite. Octagonal 
structure shown is an engineering version of OAO mounted on a three axis air bearing 
(AW June 18, p. 71). Projecting straps at upper right and left support sliding counter 

Cosmos 7 carried a radio transmit- 
;r operating on a frequency of 19.994 




vcights used to position the structure 

Soviets Orbit Seventh 
Cosmos Satellite 

Moscow— Soviet Union launched the 
seventh Cosmos satellite last week as 
part of a scries of scientific satellites for 
space research. Preliminary data indi- 
cated that Cosmos 7 satellite had been 
placed into an orbit with a apogee of 
569 km. and a perigee of 210 km. 

Orbital period was reported as 90.1 
min, and inclination to the equator was 
65 deg. 


radio system for exact measure- 
ment of orbital elements, and equip- 
ment for telemetering information to 
earth. 

First information received indicated 
equipment was functioning normally. 
Information was reported received by 
ground stations of control and measur- 
ing complex on the territory of the 
Soviet Union. 

As usual, the Russians gave no detail 
on payload weight or launch vehicle. 
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Wiesner Warns of Private Research Lag 


Bv Katherine Johnsen 

Washington— Concern is developing 
within the Kennedy Administration 
over signs that this country's heavy con- 
centration on military research and its 
sliding effort in the private research 
area may cost the U. S. its dominant po- 
sition in world commerce. 

Dr. Jerome B. Wiesner. director of 
the ncwlv-establishcd Office of Science 
and Technology, cautioned last week 
that military research is “pricing private 
research out of existence" in testimony 
to the House military operations sub- 
committee. headed bv Rep. Chet lloli- 
ficld (D.-Calif.). 

Because of the case of getting mili- 
tary contracts and the high salaries al- 
lowed, private enterprise is turning away 
from investing its own funds on civilian 
research. Wiesner reported. 

He said “we begin to sec signs of 
serious trouble” that U. S. firms cannot 
compete with overseas firms maintaining 
a balance more favorable to research in 
the civilian commercial sector. 

Tire divergence between military and 
civilian research is steadily increasing 
and the impact of military' research on 
commercial production is growing less 
and less. Wiesner told the subcommit- 
tee. As an illustration, he noted that the 
B-52 strategic bomber was a major con- 
tribution to the Boeing 707 long-range 
transport, but that the Atlas intercon- 
tinental ballistic missile has made little 
contribution to commercial advance- 
ment. He named the communications 
satellite as a notable exception to this 


general trend. Wiesner also said that in 
general areas such as materials improve- 
ments. imhtarv research will continue 
to make valuable contributions to the 
civilian economy. 

Wiesner emphasized to the subcom- 
mittee that essential mihtarv research 
must have first priority and that he was 
not recommending less money for it. 
"But we must be aware of what is de- 
veloping.” he said. 

The subcommittee is conducting a 
scries of hearings on weapon systems 
management, including the recommen- 
dations of the report to the President 
on research contracting policies, drawn 
by an inter-departmental committee 
headed by David E. Bell, director of 
Budget Bureau (AW May 7. p. 55), 

As head of the new science office. 
Wiesner viewed his over-riding respon- 
sibility as improving the government's 
deteriorating in-house research' and de- 
velopment capabilities, not only by in- 
creased salaries but by such other steps 
as eliminating frustrating red tape. He 
mentioned one government laboratory 
that has had to report through 19 cchc- 

Thc science office’s two roles will be 
to coordinate all the science and tech- 
nology activities of the government and 
to advise the President. A staff of 55 
and a budget of S850.000 is planned for 
Fiscal 1965. 

Two presidential advisory groups will 
channel their findings and recommenda- 
tions to the President through the new 
office. These arc: 

• President's Science Advisory Commit- 


tee. composed on IS eminent scien- 
tists and engineers, which undertakes 
specific studies cither by presidential 
request or on its own initiative. Wies- 
ner will continue as chairman of this 
committee and as special assistant to 
the President for scicncc-technologv. 

• Federal Council for Science and Tech- 
nology. composed of top-level represen- 
tatives from eight government agencies, 
including Defense Department. Atomic 
Energy Commission. National Aeronau- 
tics and Space Administration, and Na- 
tional Science Foundation. 

Earlier, representatives of two key 
non-profit organizations guiding De- 
fense Department's policies on weapons 
selection and contracting reported on 
their prospective programs: 

• Institute of Defense Analysis. Rich- 
ard M. Bissell, former director of opera- 
tions for Central Intelligence Agency 
who became president of IDA July 
10. reported that the firm anticipated 
a SlO-milhon volume of business from 
Defense Department for the year start- 
ing next February. IDA was launched 
in 1956 on a S50Q.000 grant from Ford 
Foundation to give technical advice to 
Weapons System Evaluation Croup, 
functioning under the Joint Chiefs. 

"We have been asked to do a great 
deal more than we can with our present 
staff." Bissell told the subcommittee. 
“Weapons selection has greatlv in- 
creased." 

Under a new reporting plan. IDA’s 
technical evaluations for weapon selec- 
tion will go directly to the secrctarv 
of defense and the Joint Chiefs of Staff, 
as well as WSEG. Some military lead- 
ers have viewed this as centralizing 
weapons selection with the secretary of 
defense, with IDA as chief adviser. Bis- 
sell stressed the need for "close military 
cooperation” and said that the appre- 
hensive military leaders were reading 
"more than was intended" into the new 
reporting plan. 

Dr. Harold Brown, director of de- 
fense research and engineering, took 
this same view. He said a Defense De- 
partment staff memorandum July 11 
was meant to bring WSEG and its con- 
tractors into conformity with the rec- 
ommendations made in the recent 
Budget Bureau report on contracting 
procedures. Brown told a House armed 
services subcommittee investigating 
Defense agencies that there was no 
intention to bypass WSEG. He said 
the memo would be clarified but not 
rescinded. 

Bissell also reported that IDA has 
organized a division on international 
studies to focus on guerrilla warfare. 

• Logistics Management Institute. Or- 
ganized last October. LMI has proposed 
a Sl-million Fiscal 1965 budget to ad- 


Schriever Says Over -Optimism Hurt Midas 

Washington— Midas early warning satellite is an example of a program the Penta- 
gon— with unwarranted optimism-pushed too rapidly into development with the 
result it has had to be reoriented. Gen. Bernard A. Schricvcr. commander of the 
Air Force Systems Command, told the House military operations subcommittee last 
week (sec p. 26). 

The over-optimism “on the part of the Air Force and the Pentagon,” lie said, 
was in two areas: the reliability that could be expected from components, and in 
the technical features. 

He noted that Air Force worked with Defense Department on the reorientation 
and reported that "there is no question on the technical feasibility of the system, 
but it will take longer to develop than initially forecast." 

Gen. Schricvcr also told the subcommittee that he hoped contracts would soon 
be let with industry for several new weapon systems still in the paper phase (AW 
July 50. p. 16). 

“From where I sit. I think we could move faster." he commented. "We have- 
not initiated a new systems program for sonic time— over a vear. We have several 
under consideration, in the definition phase. We arc defining to a higher degree 
than in the past ... It is a matter of judgment how far you can go on paper . . . 
There arc several projects that 'have the nod.' I hojw we will get them going soon 
—in terms of actual contracts." 

He said that cost effectiveness was a factor, but not an overriding one. in holding 
up the new systems. 

Rep. Bradford Morse (R.-Mass.) suggested that the situation might be called 
"the initiative gap" at the Pentagon. 
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British Reveal Fairey Delta 2 Configuration 


First official drawing of the modified Fairey Delta 2 which will be used in the British 
supersonic transport research program shows extensive changes in the wingplan. seen at tO|i 
in the Bristol 221 configuration. Ogee-type wing resembles tliat of the Su|)er Caravellc 
supersonic transport but the Type 221 is primarily designed for investigation of the handling 
characteristics of slim deltas, in subsonic, transonic and supersonic speed ranges. Data will 
be coordinated with that obtained by (light tests of the Handley Page HP.115 which is 
conducting research into low speed characteristics (AW Aug. 28. 1961. j>. 54). Inputs 
also will be taken from the Bristol Ty|ic 188 stainless steel research plane designed for 
exploration of Mach 5 regimes (AW July 2. p. 560). Rebuild of the Fairey Delta 2 in- 
cludes new- intake for the Rolls-Royce Avon Ra.28R turbojet engine; addition of 6 ft. to 
the fuselage to accommodate the new- wing and additional fuel tankage, and a new landing 
gear. First flight will be in the summer of 1965. 


vise the secretary of defense on a broad 
spectrum of procurement problems. 
Headed by Barry Shillito as S55.000-a- 
vear president. LMI has a small profes- 
sional staff of 1 4 and will rely heavily on 
consultant services. Shillito was for- 
merly president of Houston-Peerless 
Corp.. a small West Coast electronics 
firm, and previous to that served as di- 
rector of material of Hughes Aircraft. 

Shillito told the subcommittee that 
recommendations by LMI on the break- 
out of aeronautical spare parts for com- 
petitive procurement have produced 
lower prices totaling over Sll million. 

[.Mi's major projects for the coming 
year arc directed toward: elimination 
of obsolete and excessive specifications 
and standards: reduction of unneces- 
sary and costly technical and engineer- 
ing data required from contractors: de- 
velopment of methods of controlling 
engineering and design changes to speed 
development and production; increased 
competition in the procurement of pro- 
duction quantities of military equip- 
ment: evaluation of new possibilities for 
cost and performance incentives: devel- 
opment of criteria for establishing the 
profit or fee of prime contractors on sub- 
contract work: elimination of unneces- 
sary reporting requirements on defense 
contractors. 

Equation Error Cited 
In Mariner 1 Failure 

Failure of the .Atlas booster to follow 
the desired trajectory in the attempt to 
launch the Mariner spacecraft on a 
Venus flying mission July 22 was due 
to a shortcoming in the guidance equa- 
tions used, the National Aeronautics 
and Space Administration said last 
week, confirming Aviation Week's 
earlier report (July 50. p. 21). 

The guidance equations, used bv the 
Burroughs guidance computer, were de- 
veloped by Space Technology Labora- 
tories, Inc. The same basic equations 
had been successfully used to achieve 
parking orbits in earlier Ranger lunar 
spacecraft missions. STL said. 

The basic difficulty occurred m the 
equation used to edit data on booster 
position and velocity obtained from the 
General Electric portion of the Atlas 
guidance system prior to feeding it into 
the Burroughs computer. Changes are 
being made to prevent a recurrence 
of the trouble in the Mariner 2 launch, 
currently scheduled for shortly after the 
middle of the month. 

As the Atlas booster pitched over on 
its trajectory, approximately 5 min. after 
lift-off. contact with the GF. rate trans- 
ponder in the booster was momentarily 
lost, which NASA said was not un- 
common. 

When this occurs, the booster auto- 
matically goes into a pitch maneuver 


until radio contact is re-established, 
while transmitting a signal to the 
ground to advise the Burroughs com- 
puter that it is in this temporary search 
mode. During the Mariner 1 mission, 
these advisoiy signals apparently failed 
to reach the computer, which concluded 
that major corrections were required be- 
cause of this searching maneuver. These 
caused the booster to deviate so far 
from desired trajectory that it had to be 
destroyed by the range safety officer. 

U.S. Places Fourth 
In Aerobatic Meet 

U.S. acrobatic team placed fourth in 
the Second World Aerobatic Cham- 
pionships at Budapest. Hungary, on 
July 27 and Lindsey N. Parsons, a stock 
broker and Air National Guard pilot, 
placed fifth in individual standings. 

Hungary's aero club team won first 
place. Russia was second and Czecho- 
slovakia was third. Individual winners 
were Toth Jozscl of Hungary, first: Vi 
I.oicikov of Russia's aero club, second; 


and J. Ilnkla and A'. Bezak of Czecho- 
slovakia's aero club were third and 
fourth, respectively. 

Parsons, of Trenton, N, ).. flew a 
modified Great Lakes trainer biplane 
that was designed in 1928 and built in 
1952. It was powered by a 185-lip. 
AA'arner engine. Rodney F. Jocelyn of 
Ottsville. Pa., a Pan American AVorld 
Airways pilot, placed 1 5th and Duane 
Cole of Ft, AVaviic. Ind.. a professional 
acrobatic pilot, placed 29th. Cole flew 
a modified Tayloreraft. built in the 
1950s and powered by a 90-lip. engine. 

The four Russian pilots used a two- 
place Yak IS AVorld War 2 trainer that 
had been modified to a single-place ex- 
hibition aircraft. It was powered by a 
280-hp. engine and had a metal fuse- 
lage and fabric-covered wing and tail 
surfaces. Hungarian. Czech and Polish 
pilots used a light, single-seat Czech- 
built Zlin. The seven-man U. S. team, 
which included the three pilots, the 
coach, two technicians and a member 
of the international judging panel, was 
sponsored by the National Aeronautic 
Assn, and the National Aviation Club. 
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NASA Launches Second Balloon 
To Study Effects of Cosmic Rays 


By Russell Ilawkcs 

Second in a series of four unmanned 
high-altitudc balloon flights being con- 
ducted by National Aeronautics and 
Space Administration Ames Research 
Center to study the effects of primary 
cosmic radiation on animals and other 
biological specimens was successfully 
launched last week from Goose Bay, 
Labrador. 

Four spherical plastic capsules con- 
taining .specimens and instrumentation 
were carried, as well as a control and 
communication gondola. Originally, 
five capsules were planned for each bal- 
loon. but weight limitations forced 
elimination of one and division of its 
payload among the other four. 

Mechanical and weather problems 
and late delivery of experiment capsules 
have upset launching schedules. First 
launch in the scries was made with only 
three capsules, and the two Rhesus 
monkeys and four hamsters that were 
the main specimens died when a cool- 
ant valve failed and allowed capsule 
temperature to rise above the surviv- 
ablc limits of the animals. (AW Julv 
2\p. 33.) 

Flight operations and the develop- 
ment and manufacture of the balloons 
and control gondolas are carried out bv 
Raven Industries. Inc.. Sioux Falls. 
S. D.. under a NASA contract adminis- 
tered by Ames. Experiment packages 
arc being carried for the University of 
California. Florida State University, 
and the National Research Council of 
Canada as well as for Ames. 

Experimental subjects, the same list 
for each flight, include: 

• Two Rhesus monkeys. Ames biomed- 
ical specialists intend to examine micro- 
scopically 1 5.000 very thin sections of 
each monkey’s brain for lesions caused 
by the impact of heavy cosmic ray pri- 

• l our hamsters. .Nines researchers plan 
to look for evidence of chromosome 
aberrations in bone marrow caused bv 
primary cosmic particle strikes. 

• Young flour beetles. University of 
California scientists will study the 
beetles to determine changes caused bv 
cosmic particle strikes. Immature 
beetles were selected because they are 
more sensitive to radiation than mature 

• Other biological specimens including 
Neurospora. a form of mold, being car- 
ried for Florida State University: nerve 
cell cultures, yeast, flower seeds, pole 
beans and hybrid corn. Sabin polio 
virus, an attenuated type developed 
during vaccine research, and influenza 
virus will be carried to determine 


whether cosmic radiation causes genetic 
changes and whether the viruses be- 
come more or less virulent 

Non-biological experiments include a 
large emulsion pack for the University 
of California to study the physical 
characteristics of cosmic primaries, an- 
other for the National Research Coun- 
cil of Canada as part of a program to 
improve long-term radiation measure- 
ment techniques, and a Geigcr-Ccrcn- 
kov scope to measure size and velocity 
of high energy particles. 

The physiological status of the 
monkeys is to be recorded continu- 
ously on a 14-channcl tape recorder 
with a 70-hr. recording life. The instru- 
ments used for this are an electro- 
encephalograph. electro - cardiograph, 
electromyograph, which measures rate 
and depth of respiration: body temper- 
ature sensors, and an instrument to 
measure blood flow through the aorta. 
Payload Arrangement 

The payload in five 36-in. spherical 
capsules is arranged in a circle around 
a central frame and suspended in a net 
from the load line of the balloon. The 
control and communication gondola 
hangs beneath the frame where imping- 
ing cosmic primaries cannot scatter 
secondary particles into the capsules 
and confuse the experimental data. 
There is no telemetry of experimental 
data, though Raven engineers have kept 
two channels available for it if needed. 

The tracking beacon in the gondola 
sends a repeated sequence of six char- 


acters. Separate altitude measurements 
from two sensors, one for fine reading 
and one for coarse, require two char- 
acters each and single character identifi- 
cation signals arc interjected between 
the altitude transmissions. A command 
receiver in the gondola accepts orders 
from the ground or from a tracking 
plane to control altitude or terminate 
the flight. 

The tracking plane is an Aero Com- 
mander carrying a project scientist, a 
balloon engineer and two pilots. Mis- 
sions arc planned so that the tracking 
plane can remain generally in continu- 
ous contact with the balloon. Close 
tracking is necessary because Ames 
project scientists want the balloon to 
maintain a constant floating altitude of 
approximately 128.000 ft. 

The tracking plane can command 
the balloon to drop ballast to gain 
height: helium is vented automatically 
if the balloon rises above its design al- 
titude. triggered bv expansion of the 
envelope that results. 

Altitude control is accurate to within 
two millibars. 

If the flights are not completed by 
autumn, the prevailing winds at alti- 
tude will reverse and the missions will 
become impossible until next summer 
because of the danger of a water landing 
off the East Coast. 

Planned duration of each flight is 
about 35 hr. Recovery of the second 
capsule was expected between Dupuaw. 
Saskatchewan, and Edmonton. Alberta. 

The mission profile is planned to 
minimize tune at middle altitudes 
v.-hcrc frequent cosmic secondaries can 
affect experimental subjects and make 
later interpretation of data more diffi- 
cult. 


Strike Causes Drop in Republic Earnings 

New York— Republic Aviation Corp. last week reported earnings of S2.7 million 
on sales of -S134.5 million for the first six months of 1962; the figures represent a 
decline from last year's totals— S5.1 million earned on sales of SI72.2 million— because 
of a strike by five unions involving 9.000 workers. President Mnndy I. Pcalc said. 

Strike resulted in the company's falling behind in deliveries of F-10SD fighter- 
bomber aircraft. The company now has a S623 million order backlog for F-105s. 
major F-l 10 fighter-bomber subcontracts and various National Aeronautics and Space 
Administration contracts received in the last three months. 

At the same time. Martin Marietta Corp. reported earnings of S20.8 million on 
sales of S619.3 million for the first half of the year. The figures represent gains of 
I09f and 6 r i respectively over earnings and income for the same period last vear. 

Martin Marietta also reported second quarter earnings of S13.8 million on sales of 
S340.6 million— up 1606 and 9% respectively over the same period last year. Earn- 
ings were equally divided between defense and non-defense activities. 

Martin's president, George M. Bunker, predicted the company will participate 
in a number of new and expanded programs in the aerospace field. Peale. speaking 
for Republic, said his company planned expenditures of S13 million for new equip- 
ment and expanded research facilities in support of its aerospace activities. 

Thiokol Chemical Corp. showed S3 million in earnings on sales of S120.6 million 
for the first six months this year. Comparable figures last year were S2.2 million 
earned on almost S85 million in sales. 

Second quarter 1962 figures showed Thiokol earning Sl.fi million compared with 
S1.4 million last year. Increased sales by the company's Chemical Operations con- 
tributed significantly to the company's over all sales gain this year. 
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British May Cancel Blue Water Missile 


By Herbert J. Coleman 

London— British Defense Ministry 
last week was seriously considering aban- 
donment of the British Blue Water sur- 
face-to-surface missile as a nuclear 
weapon for British Army on financial 
grounds, turning emphasis on conven- 
tional weapons such as tanks and artil- 

Also looming as part of a scries of 
major defense cutbacks are: 

• Thor IRBM base phase out by year 
end, a move predicted bv Aviation 
Week (AAV Feb. 26. p. 36). 

• Avro Blue Steel stand-off bomb re- 

• Hawker Siddcley Scaslug naval anti- 
aircraft missile review and probable can- 
cellation of the Mk. 2 version under de- 
velopment. 

The Blue Whiter move, spearheaded 
by new Minister of Defense Peter 
Thomevcroft. came as a surprise to Brit- 
ish Aircraft Corp., parent company of 
English Electric, the prime contractor. 

Almost simultaneously, a new missile 
agreement between fiAC and the 
French government was completed. 

Latter is a pact with Nord Aviation 
to join with the French on research. 


Gemini Landing Site 

NASA is considering the use of an 
area of partially prepared ground near 
Corpus Christ!. Tex., for landing the 
two-man Gemini spacecraft after its re- 
entry from space following the first pro- 
gramed launch next summer. 

Forward landing speed should not ex- 
ceed 60 to 90 fps. for the spacecraft, 
which would be equipped with Rogallo- 
type wing and skids. The projected pro- 
gram, which is expected to include orbi- 
tal flights up to 14 days, will explore 
feasibility of techniques for rendezvous 
and for one of the astronauts to leave 
the spacecraft and return to it. 

Rendez-vous operation wilt be con- 
ducted m conjunction with an Again 
spacecraft launched into orbit earlier 
by an Atlas booster. Orbital correction 
and mating maneuvers for rendezvous 
will be limited by on-board fuel in both 
Gemini and Agcna. Under ideal opera- 
tional conditions it would be desirable 
to have sufficient fuel reserves for unfore- 
seen contingencies. 

Initial phase difference between the 
two s|>acccraft is not expected to ex- 
ceed 60 deg. in orbit. Maximum phase 
difference could not exceed 180 deg. in 
the direction of rotation without requir- 
ing fuel consumption which would dc- 
plete the supply before reiidcz.vous could 
be achieved. 


development and production of various 
families of guided missiles, including 
Blue Whiter, Thundcrbird. and the 
A'igilant anti-tank missile. 

Decision to re-evaluate Blue Water 
has been discussed for the past two 
weeks before the cabinet’s defense com- 
mittee by representatives of Ministry of 
Aviation. Ministry of Defense, the 
Treasury and the Whir Office. Manu- 
facturer was not consulted until last 
week and then was told that, disregard- 
ing commitments on missile support 
and production made when British Air- 
craft Corp. was formed at government 
instigation, the question of defense 
costs and Britain’s position in regard to 
the nuclear deterrent bad become para- 
mount. 

So far. Blue Whiter lias cost $60 mil- 
lion. Another $1 s million is needed to 
get the missile ready for acceptance 
trials, programed for next summer. Proj- 
ect is entirely government funded and 
lias been supported bv British Army 
from the outset, in 1937. So far. the 
Blue Whiter program lias stayed within 
its original estimate, according to BAG 
and government sources. 

If eventually canceled. Blue Water 
probably would be succeeded by Ser- 
geant with a U. S. nuclear warhead 
under U. S. control. Thinking on top 
level in British government circles is 
that the British deterrent should, in 
view of the costs involved, remain the 
Royal Air Force A'-bombcr fleet 
equipped with Avro Blue Steel standoff 
bombs, and later, the Douglas Skybolt. 

Behind the scenes, the British Army 
is pressing for Blue AA'atcr continuation, 
because abandonment would leave 
Britain without a voice in NATO sur- 
face warfare policies, since flic Dutch. 
Italians and AA'est Germans will have a 
nuclear force through use of the U. S.- 
dcvelopcd Sergeant, with the warhead 
controlled by the U. S. 

Another factor, not made public, is 
that the immediate effect on the British 
internal defense community will be 
layoff of 3.300 technical employes at 
English Electric’s Stevenage factory, a 
facility primarily designed and set up 
to further the guided weapons effort. 

Although the fate of Blue AVater is, 
at the moment, in doubt. Aviation 
AA'kek learned that the government 
had tentatively planned to announce 
cancellation at the final session of the 
British Parliament, now preparing for 
its summer recess, to reduce criticism 
to a minimum. 

Similar tactic was used when the 
PT-428 surface-to-air missile was can- 
celed last Christmas Eve, and little was 
heard of it after that. But the reasoning 
behind cancellation was recently re- 


vealed in testimony before the parlia- 
mentary Select Committee on Esti- 
mates. when Maj. Gen. A. P. AA'. Hope, 
director of equipment policy for the 
AA'ar Office, was asked at what stage be 
would expect a job to be dropped on 
financial grounds. 

Said Gen. Hope: 

■'Normally, a project is not dropped 
on financial grounds, not in itself, but 
in the context of a general review of 
research and development or defense 
expenditure. That is what happened 
in the case of PT-428. 

"I do not think anyone doubted that 
this particular weapon would be a good 
one. but when it came to be reviewed 
in the defense budget as a whole this 
year, and in the research and develop- 
ment part of it in particular. I think 
the defense committee took the view 
that something bad to go and. unfor- 
tunately for the Army . PT-428 was se- 
lected. fn other words, it was not put 
out on its merits as a project, but 
merely surveying the program as a 

Other non-pubheized cancellations 
include a longer range version of Blue 
Steel and follow-on versions of the 
Bristol-Fcrranti Bloodhound. /Also, 
money will continue to be channeled 
to Blue Streak launcher vehicle only so 
long as the European launcher develop- 
ment organization continues to show 
interest, and these funds already have 
been severely limited. 

The 1 2 Thor bases, manned by 4.000 
Royal Air Force personnel, cost Britain 
S200 million annually. The U. S. bore 
most of the cost of the 60 Thor rounds, 
however. 


Missile B Awards 

Army tuts recommended selection of 
three companies— Chrysler. General Elec* 
trie and Ung-Temco-A'ought— for award 
of study contracts on its tactical Marshall 
missile, formerly known as Missile B. 

All three companies were among those 
who proposed to use Auto-Met guidance 
technique, while none of the firms pro- 
posing all-inertial guidance was selected. 
Defense Department may recommend 
that Army re-considcr its selection to in- 
clude one all-inertial guidance approach. 

The Anto-Met technique uses acceler- 
ometers to detect drag and drift of the 
missile after initial boost phase, re-start- 
ing the booster as required to maintain 
desired trajectory. Unlike an inertial sys- 
tem which employs two or three gyros, 
the Auto-Met system requires no gyros, 
although at least one company |uojx>scd 
use of a low-cost gyro for directional 
reference during the boost phase. 
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GOP Campaign to Cite Aerospace Issues 


By George C. Wilson 

Washington— Republican party will 
try to build a campaign issue between 
now and November on the charge that 
tile Kennedy Administration is shirk- 
ing its responsibilities in the aerospace 
field, especially by placing too little 
emphasis on the supersonic transport 
and the military's space role. 

Sen. Barrv Goldwater (R.-Ariz.) and 
Rep. Bob Wilson (R.-Galif.). chairmen 
of the Republican senatorial and con- 
gressional campaign committees, respec- 
tively. said the party's policy statements 
will be issued beginning in September, 
with the first devoted to the supersonic 
transport and the second to military 
space policy. 

Sen. Goldwater and Rep. Wilson told 
Aviation Week that the party feels 
there is enough public concern about 
the Administration's aerospace policies 
to make them campaign issues. One 
stratagem will be to blame the Adminis- 
tration for unemployment in aircraft 
and missile plants. 

"In places like Long Island— in fact 
in most of the congressional and sena- 
torial races— this issue will cut ice,” Rep. 
Wilson said. Sen. Goldwater conceded 
the military space question is so compli- 
cated that "it will be difficult" to make 
it into a campaign issue. 

The Republicans plan to name an 
Advisory Committee on Space and Aero- 
nautics’ comprised of well-known aero- 
space authorities. It will be assigned 
various technical topics to analyze from 
a policy standpoint. 

"We want them to tell ns what is 
being done right and what is being 
done wrong.” Rep. Wilson said. The 
committee papers will form the basis 
for narty campaign statements. 

Erik Bergaust. aerospace writer, is or- 
ganizing the advisory committee. Rep. 


Indians Study MiG-21 

Indian evaluation team was in Mos- 
cow last week to study Russian super- 
sonic fighters and discuss the possible 
purchase of two squadrons of MiG-21s- 
24 aircraft in all— as well as air-to-air mis- 
siles to arm the aircraft. 

The delegation, including a Defense 
Ministry science adviser, air force officers, 
test pilots and representatives of the 
Hindustan Aircraft Factory, also will dis- 
cuss manufacture of the MiG-21 in India 
at the Hindustan facility (AM' July 23, 
p. 24). In addition, the difficulties of 
transition to Russian aircraft by Indian 
pilots and maintenance crews, predom- 
inantly accustomed to British aircraft, 
mil be studied. 


Wilson said there has been no decision 
about giving Bergaust a permanent po- 
sition on the committee. Rep. Wilson 
said the advisory committee will consist 
of no more than 20 people, and said 10 
already have been selected. No names 
have been announced. 

Although the supersonic transport 
and military space will be the first topics 
aired. Rep. Wilson said the advisory 
committee also will he asked to write 
papers on Administration policies on 
development of space propellants, on 
stockpiling and on metallurgy. "We're 
trying to probe areas of .weakness,” he 

Asked whether the Republicans 
could blame President Kennedy for not 
pursuing the supersonic transport vigor- 
ously enough when the Congress has cut 
the funds he requested for development. 
Rep. Wilson said: "He's the President. 
He sets the policy, Tire fact that lie’s 
refusing to spend funds for the RS-70 
has had a dramatic effect on supersonic 
transport development . . . the Repub- 
lican record is good in support of re- 

As for the military's space role. Rep. 
Wilson said it suffered because Presi- 
dent Kennedy took so many space pro- 
grams away from the armed sendees 
and gave them to the National Aeronau- 
tics and Space Administration. But 
the congressman said he would rather 
see a policy paper from his advisory 
group before deciding whether it was 
time to realign the NASA and military 
space roles. Sen. Goldwater said he 
floored keeping NASA as it is and giv- 
ing the military the money needed to 
develop complete space capability. 

'Tin afraid if we don't." Sen. Cold- 
water said, “that the Russians will de- 
velop ways to keep all of onr satellites— 
NASA's as well as the military's-out 
of space." lie said in a speech July 1? 
before the National Rocket Club that 
the armed forces should develop a “com- 
pletely integrated space warfare svstem" 
(AW July 30. p. 65). 

Sen. Goldwater. Rep. Wilson and 
Rep. William E. Miller of New York, 
Republican National Committee chair- 
man, said in one joint statement an- 
nouncing they would form an advisory- 
space committee: 

"Certain signs indicate the Pentagon 
is not sure where or how fast it is go- 
ing in the direction of a military space 
program. It is imperative that we de- 
vise and perfect the various components 
and techniques that a comprehensive 
space warfare program will require 
while guarding against a premature air- 
craft production phase-out. 

“We cannot afford to repeat the er- 
rors made after World War 2 when a 


short-sighted President killed our long- 
range ballistics missile and rocket de- 
velopment by impounding funds appro- 
priated bv Congress for that purpose. 

"We feel that reversal by the Ken- 
nedy Administration of previous poli- 
cies has hindered the Air Force in its 
building of a strong military space ca- 
pability. We arc also concerned about 
the White House reluctance to develop 
a supersonic transport aircraft while 
other nations arc doing so." 

The political effect of the statement 
is blunted somewhat by the fact that 
Sen. Goldwater is a brigadier general in 
the Air Force Reserve and Rep. Wilson 
is from the San Diego area, where a 
number of firms holding aerospace con- 
tracts are located. 

The campaign to force the Adminis- 
tration to declare itself on the military- 
space role recently got a boost from R. 
Walter Riehtman (R.-N. Y.) who is 
considered an authority on government 
research programs and policies. 

Rep. Ricnlman, a member of the 
House Science and Astronautics Com- 
mittee, broke a long silence on the mili- 
tary space issue recently and declared: 
"I think it is time for the Defense De- 
partment to come out and tell the peo- 
ple they do have a definite interest and 
a program [for space] which they have 
not yet exposed to the public ... 1 am 
perturbed that the department does not 
come out and sav that we do have a 
definite military need in this field, be- 
cause it is there and they know it." 


Anna-IB Launch 

Anna-1B, 355-lb. tri-service geodetic 
satellite under Navy management, is 
scheduled to be launched from Cape 
Canaveral on Aug. 14. Satellite config- 
uration and orbital parameters will be 
similar to those programed for Anna-1 
(AM' May 7, p. 30). which failed to 
achieve objectives became second stage 
fire signal failed to function. 

Anna- IB injection into 600-naut.-mi. 
circular orbit over Arabia is programed to 
occur about 34 min. after liftoff, at an 
inertial velocity of 23.940 fps. Orbital 
period will be about 107.5 min. 

Payload will be boosted into orbit bv 
Air Force Douglas Thor first stage and 
Space General Ablestar second stage, 
which will bum initially for approxi- 
mately 298 sec., then coast for a little 
more than 26 min., restart and burn 
for 14 sec. more to achieve injection. 

Payload, developed by Johns Hopkins 
Applied Physics Laboratory, will contain 
Navy Doppler system. Air Force optical 
beacon, and Army dual-frequency trans- 
ponder. 
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USAF Awards MMRBM Studies 

M'ashington— Air Force last week announced what amounts to the semifinal win- 
ners in the selection of companies to perform definition studies in four of the six 
work areas for the mobile medium-range ballistic missile (MMRBM). 

In one area— command and control— both linns will continue their work throughout 
the definition phase. Guidance study went to a single finn— General Precision. Ine. 

But two firms remain in contention in each of the following areas: integration, 
assembly and checkout, re-entry system, propulsion and transporter-launcher. 

The SlMRBM project was the first one chosen by Defense Secretary Robert S. 
McNamara to emphasize competition in Phase 1— the definition phase— in the pro- 
curement of a weapon system before going into Phase 2— the development phase 
(AM' Apr. 2. p. 22). The project has been beset by delays caused by arguments on 
the weapon's worth to NATO nations and requirements arising from its methods 
of employment. 

The command and control studies will be carried through to completion bv the 
Hughes Aircraft Co. and the Martin Co. in association with Svlvania Electronic 
Products. Inc. Finalists in the integration, assembly and checkout area arc Hughes 
Aircraft Co. and the Northrop Cnrp. 

For the re-entrv svstem the choice is between Aeronutronic Division of I-'ord 
Motor Co. in association with the Fairchild-Stratos Corp.. and the Avco Corp.’s 
Research and Advanced Technology Division. 

Rockctdvne Division of North American Aviation. Inc., and the Rocket Operations 
Division of Thiokol Chemical Co. will compete for the propulsion studies. 

American Machine and Foundry Co.. Greenwich. Conn., Division and Goodyear 
Aircraft Corp.'s Arizona Division arc contenders to study the transporter-launcher. 

It was confirmed that the MMRBM design calls for a two-stage, solid propellant 
missile ca|>ablc of launch from trucks or ships. Guidance would be stellar-inertial 
with an alternative gyrocompass system. Ilic Navy will participate to ensure adap- 
tation of the svstem for shipboard use. 

For installation and checkout. 20 requests for proposals (RFPs) were sent out and 
eight replies received. For the re-entrv system. 17 RFPs were mailed and Seven 
replies received. Seven RFPs were sent for the propulsion system and four com- 
panies responded. For the transporter-launcher 39 RFPs were mailed and nine 
answers were received. A total of 42 RFPs were sent for the command and control 
studies, and nine firms replied. For guidance. 13 RFPs were mailed and nine 
replies received. 


Air Force leaders in private talks 
with senators and representatives have 
been stressing fur months that the mili- 
tary space role should be expanded. But 
President Kennedy so far has taken the 
position that the present NASA-mili- 
tary mix should continue. 

One ironic twist is that Sen. Cold- 
water quoted Edward C. Welsh. Ken- 
nedy-appointed executive secretary of 
the National Aeronautics and Space 
Council, to buttress the Republican 
argument that President Kennedy 
should define the military's space role. 
The council has been working on a 
statement of national space policy that 
would have clarified this question, but 
the President may not issue it. 1 1c was 
angered over recent reports that the 
services planned a greatly enlarged 
space program (AW June IS. p. 26). 
The Republican campaign may prompt 
the Administration to comment on the 
military role soon without issuing a 
complete new policy statement. 

Douglas Acquires Site 
To Expand Space Div. 

Douglas Aircraft Co. has acquired a 
245-acre site at Huntington Beach. 
Calif., for expansion of its Missile and 
Space Systems Division and plans to 
begin construction of a vacuum space 
chamber there soon. 

The chamber is slated for operation 
by mid-1963. Initial laboratory facili- 
ties arc to be completed by the end of 
1963. The entire facility, scheduled for 
completion by the end of 196-1. will 
cost approximately SS million. 

Douglas officials say the new space 
center may employ 6.000 persons by 
1965 and could employ double that 
by 1970. 

Dutch Will Purchase 
95 Lockheed F-lO IGs 

The Hagne-Dutch Secretary of State- 
lias signed the final contract committing 
his government to the purchase of air- 
frames for 95 Lockheed F-10-1G all- 
weather aircraft from the northern 
group of the European consortium 
production organization (see p. 54) 
lieadcd by Holland's Royal Nether- 
land’s Aircraft Factories Fokkcr. 

Dutch contract plus an award for 
255 airframes by the West German gov- 
ernment completes the funding anticip- 
ated for the northern group at an over- 
all total of approximately S196 million. 
Engine and electronic funding for the 
350 aircraft involved is being handled 
tinder separate contracts. Other north- 
ern group members are Holland's Avio- 
landa and Germany’s Fockc-Wulf, 
Hamburger Flugzcugbau and Wcser 
Flngzeugbau. 


Dutch government has not yet signed 
a final contract for 25 additional F- 
I04G.S scheduled to be built for The 
Netherlands Air Force by the consor- 
tium's Italian group composed of Fiat. 
Aeronautiea. Macclii Siai Marchetti. 
Piaggio. Aerfer and SACA. 

Italian government. meanwhile, 
estimates that the Italian program for 
construction of a total of 200 aircraft 
will amount to about S314.2 million in 
over-all costs, including airframes, elec- 
tronics and pnvvcrplants. Of this, it 
estimates that SI93.4 million will lie- 
spent in Italy, the remainder in the 
U, S. in the form of royalty fees and 
for spares and long Icadtime items. 

Meanwhile. North American Avia- 
tion. Inc., announced that contracts 
totaling S44 million for the sale of 
NAA's F15A armament control systems 
and associated support equipment for 
the l'-104Gs have been signed with 
four European firms. I hey arc: l ab- 
brica Italiana Apparechi Radio of Milan. 
Italy: Manufacture Beige de Lampcs ct 
de Materiel Elcctronique of Belgium: 
N. V. Ilollandse Signaalapparatcn of 
The Netherlands; and Tclefunkcn 
GmbH of West Germany. 

NAA's Autonctics Division, which 
manufactures the F15A. initially is sup- 


plying complete systems, major com- 
ponents and subassemblies and de- 
tailed part kits to the firms. Later, 
under license agreements with Auto- 
nctics, the foreign firms will perfonn 
their own manufacture, overhaul and 

X-15 Control Tested 
Without Yaw Damper 

Might test to determine whether 
North American X-15 rocket research 
aircraft would lie controllable after fail- 
ure of its vaw damper has been con- 
ducted bv Test Pilot Neil Armstrong of 
NASA. 

Proposed emergency procedure called 
for the speed brakes to be extended 
and the re-entry to lie made with an 
angle of attack of 15 deg. when the 
vaw damper was switched off. The 
pilot then pulsed the controls on all 
three axes and measured the difficulty 
of re-establishing the correct attitude. 

Armstrong reported that the hand- 
ling quality of the airplane was adequate 
but said it was “more work" to control 
it. There is no true aerodynamic sta- 
bilizing force at the 100,000-ft. peak 
altitude reached during the flight. 
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Three-Service Group Study Aims 
To Unify Tactical Reconnaissance 


By Larry Booda 

Washington—' Tri-service study is un- 
der way aimed at unifying tactical recon- 
naissance methods and control and pro- 
cessing of intelligence data. A special 
board headed by Maj, Gen. Don O. 
Darrow. USAF, has been meeting here 
to compile a list of recommendations 
to be presented to Defense Secretary 
Robert S. McNamara. 

High-ranking military officers look on 
this study as the first move in another 
major intcrscrvice project initiated bv 
McNamara. 

Gen. Darrow. deputy chief of staff for 
plans of the Air Force Tactical Air 
Command, was directed to examine the 
entire spectrum of tactical reconnais- 
sance and recommend definitions which 
would separate this field from strategic 
reconnaissance. Original July 15 dead- 
line for filing the board’s report was 
extended to next week. 

McNamara's action in convening the 
board implies an intention of doing 
away with the traditional separation of 
tactical intelligence— gathering activities 
of the services. Overlapping acquisition 
methods would be eliminated and all 
results would be fed into a common 
analysis system for use by a central con- 
trol authority. 

Material procurement would also be 
affected if these realignments were to 
take place. Competing systems would 
disappear and new systems embodying 
common requirements would replace 

In general, the tactical reconnaissance 


capabilities of the Air Force, Navy and 
Army today differ little from World 
War 2. but there are plans to take 
advantage of advances in technology, 
principally in the integration of sensor 
systems which feed their data into com- 
puters for rapid analysis. 

Four separate reconnaissance aircraft 
systems in various stages of study and 
development will feel the effects of 
recommendations made by the Darrow 
group. Closest to operational status is 
the Army’s AO-I Grumman Mohawk 
battlefield reconnaissance aircraft. One 
version of this aircraft would carry side- 
looking radar and the other would place 
its emphasis on photography. 

Another Army development project— 
the Fairchild USD-5 jet drone aircraft 
—is currently stalled because of the Dar- 
row board. Further development funds 
for it were not requested in the Fiscal 
1965 defense budget. 

A3J-3 Test Due 

Navy’s North American A5J-3 recon- 
naissance version of the supersonic 
Vigilante twin-engine bomber is due for 
its first full system test late this fall. 
This system would integrate electronic 
and photographic sensors in the aircraft 
and would feed results to surface com- 

Thc controversial North American 
RS-70 project for the Air Force could 
be part of the combined tactical recon- 
naissance system, although the Air 
Force envisions it as purely a strategic 
system. The RS-70 would utilize both 
electronic and photographic sensors. 



with emphasis placed on side-looking 

Air Force is also embarked on a proj- 
ect related to tactical systems which in- 
volves command and control of limited 
war forces (AW July 30. p. 16). The 
project has the approval of the secretary 
of defense. 

Air Force tactical reconnaissance 
places heavy emphasis on airborne sys- 
tems. Most of the tactical fighter types 
of aircraft can be reconfigured so that 
they can perform photographic mis- 
sions. About 1077 of these have been 
so modified. Since World War 2. aerial 
cameras hare been refined so that they 
can use 70 mm. film instead of 9-in. 
roll film. 

Installations vary, but the average 
modified fighter can carry four cameras. 
They can be placed so that' they can 
take photographs straight down or 
obliquely downward. In some instances, 
the images are split by special lenses to 
permit wider coverage on one roll of 
film. Whenever camouflage or other 
special ground features are to be ex- 
plored, color or infrared photography 
can be used. For night photography, 
chemical flares or flash bombs are 
dropped to illuminate the ground. 

Tactical Air Command units have a 
limited electronic intelligence (Flint) 
and electronic countermeasures (ECM) 
capability. Most Elint and ECM equip- 
ment is assigned to the Strategic Air 
Command. Few TAC aircraft can spot 
and disable anti-aircraft control radar 
installations. 

This gap is due to be partiallv filled 
by the RF-1 10, a reconnaissance version 
of the F-110 which was originally de- 
signed by McDonnell Aircraft Corp. as 
the Navy F4H-1, a twin-engine air su- 
periority fighter. 

Orders have been placed for 26 of 
these aircraft. 

In tactical situations, the Navv also 
depends to a great extent on aerial 
photography. Reconnaissance versions 
of fighters are deployed on every- attack 
aircraft carrier. In addition, there arc 
Elint and ECM-cquippcd Douglas A3D 
aircraft assigned to some carriers and de- 
ployed ashore overseas. 

Navy Tactical Data System (NTDS) 
embraces all attack and defense systems, 
including anti-submarine warfare. An 
Air Tactical Data Svstcm (ATDS) will 
feed into the NTDS. 

Marine Corps reconnaissance opera- 
tions combine air and surface systems, 
with the combat troops contributing 
data by means of sight observations in 
daylight and infrared spotting devices 

Battlefield reconnaissance is the spe- 
cialty of the Army. Light plane observa- 
tion is combined with activities of the 
ground troops. Data is coordinated with 
that gained by Tactical Air Command 
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Soviet Tests Cited as Peril to MA-8 Pilot 


By Edward H. Kolcum 

Washington— Potential hazard to 
U. S. manned space flights from un- 
announced Soviet high-altitude nuclear 
tests has been pointed out as prepara- 
tions continue for the six-orbit Mercury 
Atlas-8 mission of Cdr. Walter M. 
Sehirra next month. 

Defense Department and National 
Aeronautics and Space Administration 
are confident that the Soviet Union will 
not detonate a nuclear test weapon 
while a U. S. astronaut is in flight, but 
there is some concern that an unan- 
nounced Russian test series could de- 
lay manned space missions. Unlike the 
U. S.. which has been relatively specific 
in announcing its high-altitude test 
dates, Russia has used only general 
schedules in pre-test statements. 

U. S. will not launch a manned flight 
for at least 24 hr. after a high-altitude 
test because of the danger of residual 
radiation, both to the astronaut and to 
communications. U. S. agencies in- 
volved in the two projects-NASA and 
Defense Department in manned space 
flight and the Atomic Energy Commis- 
sion and Joint Task Force 8 in the 
Pacific test series-have worked out an 
agreement which gives NASA priority 
in schedules. If there is any significant 
delay in the NASA flight, the agency 
has agreed to postpone launch for 10 
days during which the nuclear tests will 
be held. 

Although some feel the U. S. should 
attempt to reach the same type of 
agreement with Russia, the State De- 
partment told Aviation Week there 


High-Altitude Tests 

Washington— Three more U. S. high- 
lit ude nuclear tests will be delayed for 
rue weeks until the Thor launching 
e at Johnston Island in the Pacific is 
paired. The pad was damaged July 25 
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U. S. tests since last Apr. 25 have 
chided 25 air or ground bursts in 
Christmas Island area, one high-altit 
shot and the detonation of a Pol 
missile warhead launched from mi 
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are no plans to give specific notification 
of the MA-8 flight to any nation. State 
Department said the world press pro- 
vides sufficient notification of launches. 

NASA usually announces a launch 
about 1 0 days before the scheduled date. 
Present launch date for MA-8 is Sept. 
18, and in the past there has been a 
sizable buildup in publicity during the 
week preceding manned U. S. launches. 

Potential hazard to manned space- 
craft of high altitude nuclear tests was 
brought to the attention of the Defense 
Department by Project Mercury support 
forces at the Atlantic Missile Range. 

Aeromedical specialists and phvsicists 
do not completely agree that radiation 
resulting from nuclear tests at high alti- 
tude is a danger. Some contend that 
radiation particles in space dissipate so 
rapidly that they present no problem to 
a pilot sealed in a pressure vessel like 
the Mercury' capsule pilot compartment. 
They cite experiments in which manned 
aircraft were flown through atomic 
clouds immediately after detonation 
with no ill effects on the pilots. 

Mercury support force, however, 
cited the possibility of atmospheric con- 
tamination and hazards from residual 
radiation. 

Cdr. Schirra’s MA-8 capsule will con- 
tain a radiation emulsion experiment, 
but it is designed to determine the 
charge composition of galactic cosmic 
rays and not radiation from nuclear 
tests, NASA said. The emulsion stack 
is one of five experiments scheduled for 
the mission. The others arc: 

• Ultraviolet spectroscope, to be fitted 
in the periscope compartment. 

• Heat protection materials, to be at- 
tached to beryllium shingles around the 
capsule neck. 

• Flare visibility to determine the abil- 
ity of the pilot to see a small light 

• Photography with hand-held camera. 

Cdr. Scliirra began training with the 

scientific instruments Aug. 1. Photog- 
raphy and visibility experiments were 
part of Lt. Cdr. Scott Carpenter's 
MA-7 flight (AW May 2S. p. 26). but 
cloud cover prevented the astronaut 
from seeing the flares. For the MA-8 
mission, flares will be launched from 
Woomera. Australia and Durban. 
South Africa. 

The 10-lb. ultraviolet spectroscope 
was designed, built and calibrated by 
Larry Dunkelman and Dr. Albert 
Boggers of NASA's Goddard Space 
Flight Center. It will investigate air- 
glow in the middle ultraviolet range- 
2,000-3,000 angstroms-during night, 
daylight and twilight. 

Cdr. Carpenter, during the MA-7 
mission, used a filter over the periscope 
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to distinguish the atomic oxygen line 
m the airglow. and Cdr. Sehirra will at- 
tempt to extend this observation. The 
spectroscope consists of a mirror, a 
quartz port and a calcium fluoride lens. 
Ultraviolet is separated and focused 
through a slit to a concave grating, 
which focuses it on 16 mm. film sensi- 
tive to the spectrum. 

Hie emulsion experiment, prepared 
by Dr. Carl Fichtcl of Goddard, will 
be the first attempt to obtain the 
charge composition of galactic cosmic 
rays in a satellite. The experiment is 
expected to produce results not dis- 
torted by the interaction of cosmic rays 
with the earth’s atmosphere, a factor 
which has hampered previous experi- 
ments in balloon flights. 

The experiment consists of 70 sep- 
arate emulsion plates in a block which 
will be exposed during the entire flight 
on the top of the pressure vessel. 

Avco, McDonnell Aircraft and 
NASA’s Langley Research Center arc 
providing a variety of heat protection 
materials, some of which will be 
cracked and scored and then repaired 
prior to flight. This will give NASA 
data on the effects of heat shield re- 
pairs, and how a repaired heat shield 


Atlas F Launched 
From Prototype Silo 

First firing of a Scries F Atlas ICBM 
from an operational prototype silo lift 
launcher was completed succcssfullv last 
week from Vandcnbcrg AFB by a Stra- 
tegic Air Command launch crew of the 
576th Strategic Missile Squadron, as- 
sisted by personnel from General Dyna- 
mics 'Astronautics and Air Force Sys- 
tems Command's 6595th Aerospace 
Test Wing. Previous Atlas F missiles 
have been fired from fixed surface pads 
at Cape Canaveral. 

In the Vandcnbcrg AFB launch, the 
missile, housed in a hardened, below- 
ground silo, was raised to the surface 
and launched. 


Space Flight Trainer 

Air Force officials briefed industry rep- 
resentatives last week on impending pro- 
curement for a space flight shnul 
trainer callable of real time simulatic 

USAF is seeking a' contractor t. 
sign, develop, fabricate, install and main- 
tain the simulator. Briefing was held at 
Edwards AFB, but procurement is 1 
lied bv Aeronautical Systems Did- 


New Army Materiel Command 
Begins Vast Management Task 


Frankford Arsenal. Philadelphia: Pica- 
tinny Arsenal: Pine Bluff Arsenal. Ark.: 
Rocky Mountain Arsenal. Denver: Army 
Chemical Center. Md.. and other 
Chemical Corps activities. 

• Mobility Command, under Maj. Ceil. 
Aldcn K, Sibley, located at Detroit. 
Mich., will be responsible for planes, 
tanks, automotive equipment and other 
transportation materiel. Reporting to 
him will be the Tank-Automotive Com- 
mand at Detroit: the Transportation 
Materiel Command at St. Louis. Mo.: 
the Quartermaster Equipment and 
Parts Center at Columbus. Ohio. 

• Missile Command, commanded bv 
Maj, Cen. Francis J. McMorrow with 
headquarters at Redstone Arsenal. 
Huntsville. Ala., will be responsible for 
ballistic missiles, guided missiles and 
rockets. It will supervise Redstone Ar- 
senal: Watertown Arsenal. Mass.: Char- 
lotte Ordnance Missile Plant. N. C.; 
Michigan Ordnance Missile Plant. War- 
ren. Mich., and the Tarheel Ordnance 
Plant. Burlington. N. C. 

• Electronics Command, under Maj. 
Gen. Stuart S. Hoff, with headquarters 
at Ft. Monmouth. N. J.. will be re- 


sponsible for communications systems, 
electronic warfare systems, combat sur- 
veillance systems, automatic data proc- 
essing equipment and radar. It will 
supervise Ft. Monmouth: Army Signal 
Supply Agency. Philadelphia: Air De- 
fense Engineering Agency. Ft. Meade. 
Md.: Materiel Support Agency. Ft. 
Monmouth and other activities. 

• Supply and Maintenance Command, 
headed by I.t. Gen. August Schom- 
burg with headquarters in Washington. 
D. C„ will be responsible for delivery 
and supply of all Army materiel to in- 
stallations in the U.S, and overseas. 

• Test and Evaluation Command, com- 
manded by Brig. Gen. William F. 
Ryan, with headquarters at Aberdeen 
Prosing Ground, Md.. will be respon- 
sible for engineering, service, produc- 
tion and surveillance tests and evalua- 
tion of all materiel and for supervision 
of all troop tests of materiel which are 
conducted by the II. S. Army Continen- 
tal Command. It will supervise the 
Dugway Proving Ground. Utah: Aber- 
deen Proving Ground: Jefferson Proving 
Ground. Madison. Ind.: Army Elec- 
tronic Proving Ground. Ft. Iluachuca. 
Ariz.: Artillery. Armor. Infantry. Air 
Defense. Airborne Electronic and Avia- 
tion Boards formerly assigned to the 
U. S. Continental Army Command, and 
test facilities in three other states and 
Panama. 


Limit Set on Research Expenses 


Washington— Army Materiel Com- 
mand (AMC) last week assumed con- 
trol over a widespread complex of man- 
agement activities, laboratories and test 
facilities engaged in developing, testing 
and producing weapons and other ma- 
teriel for the Army. 

The command's name was chauged re- 
cently from Materiel Development and 
Logistic Command (MDLC) which it 
had been called in the original an- 
nouncement of its formation (AW Jan. 
22. p 34). 

AMC's commander. Lt. Gen. Frank 
S. Besson. |r.. will be responsible for 
expenditures of $7.5 billion a year for- 
merly split between seven technical 
services whose activities included re- 
search and development, procurement 
and production, storage and distribu- 
tion, inventory management, mainte- 
nance and disposal. 

Seven major subordinate commands, 
which all became operational Aug. 1. 
will report to Gen. Besson. They arc: 

• Weapons Command, headed by Maj. 
Cen. Nelson M. Lyndc with headquar- 
ters at Rock Island Arsenal. 111., will be 
responsible for major weapons and 
weapon systems. Rock Island Arsenal, 
armories at Watervlict, N. V.. and 
Springfield. Mass., and the Ordnance 
Weapons Command at Rock Island will 
report to him. 

• Munitions Command, commanded by 
Maj. Gen. William H. Ghormlev with 
headquarters at Picatinny Arsenal. 
Dover. N. J.. will be responsible for am- 
munition. chemical, radiological and 
biological systems. It will supervise 


Aerojet Rockets 

Aerojet-General Corp.'s solid-propel- 
lant rocket plant. Sacramento. Calif., 
will supply Senior rocket motors for Lit- 
tle Joe 2 launch vehicle, to be designed 
and built by General Dvnamics/Convair, 
for iiumuuucd suborbital tests for the 
command and service modules of the 
NASA Apollo spacecraft. 

In this application, the Aerojet Seniors, 
designated Algol by NASA, will be clus- 
tered— six for maximum-accclcration test 
missions and fewer in the cluster for 
other trials. 

Under contract from NASA. Aerojet 
will build 25 Seniors, which will have 
improved specific impulse and a thrust 
of about 110.000 lb. Four will be test- 
fired to demonstrate a new adjustable 
nozzle, which will be canted to accom- 
modate the programed trajectory for the 
specific launch. Motor deliveries will be- 
gin this year and will run through 1964. 


Washington— Despite their vigorous 
protests, colleges and universities will 
be limited by law in Fiscal 1965 in 
how much they can charge for overhead 
expenses incurred in conducting re- 
search for the government. 

Backers of a fixed limitation argued 
that all government agencies should 
have the same police regarding indirect 
cxpenscs-sueli as faculty salaries and 
building maintenance— connected with 
federal research grants. 

But the House last week set a limit 
of 2s% of the grant amount for such 
independent agencies as the National 
Aeronautics and Space Administration. 
National Science Foundation and Fed- 
eral Aviation Agency. This 25% limit 
compares with the 20% maximum Con- 
gress established earlier for Defense De- 
partment grants. 

The 25% limitation was a compro- 
mise reached on the House floor after 
Rep. Olin E. Teague (D.-Tex.) sought 
to eliminate the language setting 20% 
as the maximum overhead allowance for 
those agencies. Leaders of the appro- 
priations committee and science and 
astronautics committee agreed to re- 
study the question this fall to develop 
a uniform Fiscal 1964 policy. 

Dr. John Clark, associate director of 
NASA's Office of Space Sciences, told 


the House space committee last week 
that the overhead limitation "will prob- 
ably not achieve any major savings in 
federal funds" and might prompt the 
institutions to accept fewer grants. 

Spokesmen for the National Science 
Foundation told the committee they 
favored giving the colleges and univer- 
sities the choice of accepting a fixed 
25% for overhead or negotiating the 
amount with the government. Since 
1960. NSF has employed a 20% limi- 
tation although its studies show the 
average overhead on grants is 28% . 

Backers of the limitation contend 
there should be uniformity in the costs 
allowed by government agencies award- 
ing research grants. Chairman Ccorgc 
II. Mahon (D.-Tex.) of the House De- 
fense Appropriations Subcommittee 
said “the government would not think 
of asking flic colleges to buy the equip- 
ment or to provide the utilities or to 
provide the personnel for the doing 
of these tasks without compensation. . . 
But there has been too much confusion 
in the program with these (overhead] 
percentages running all the way from 
10%. 20% to 30% and up to 72%. 

The colleges' major objection to the 
limitation is that it amounts to the 
federal government dictating their ac- 
counting procedures. 
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House Appropriates §100 Million 
Less Tlian Authorized for NASA 


Washington—1 louse last week passed 
and sent to the Senate a bill appropriat- 
ing S3.6 billion to the National Aero- 
nautics and Space Administration for 
Fiscal 1963-S143 million less than 
President Kennedy requested and S100 
million less than the House and Senate 
space committees authorized (AW July 
16jp. 33). 

The House appropriations committee, 
in approving S3, 644,1 1 5,000 for NASA, 
said it did not want "to slow down or 
stop any phase of the program, but it 
knows there will be many changes dur- 
ing the year as the programs progress 
and that savings can be achieved 
through careful administration . . . Since 
we are in this race with the Russians, 
we want to win it but at the same time 
we want to be as economical as possible 
and use good business judgment." 

The committee cut S90.4 million 
from NASA’s research, development and 
operation account and S52.761.000 
from the construction account. 

The House appropriations commit- 
tee cut more than was expected by mem- 
bers of the House Science and Astro- 
nautics Committee. But there was little 
protest about the cut on the floor, 
mainly because NASA already is plan- 
ning to ask Congress for a supplemental 
appropriation for Fiscal 1963. The 
agency estimates it will need an addi- 
tional S200 million for the manned 
space flight program alone. 

I louse approval of NASA’s appropria- 
tion bill followed final congressional 
action on the authorization bill and a 
House space committee hearing on how 
monev could be saved in the space pro- 
gram (AW July 30. p. 26). 

The Senate restored most of the 
I louse reductions in the NASA budget, 
including cuts of SI million from the 
Mercurv program and SS.8 million from 
scientific satellites. The Senate went 
along with the House bv eliminating 
monev for the Prospector program. The 
House cut the entire S10.4 million re- 
quested: the Senate cut all but S400.- 
000 and then agreed to the full cut in 
the conference on differences in the bill. 

The Senate, in conference, also 
agreed with the House to cut S3 mil- 
lion from the S8.4 million requested 
for construction of the advanced Saturn 
complex. The House, but not the 
Senate, cut S5 million from the S10 
million requested for construction plan- 
ning and the conferees agreed on a 
cut of 52 million. They also agreed 
on authorizing the S32 million NASA 
requested to expand its Cape Canaveral 
facilities. Request was made after House 
space committee had passed its bill. 


All told. Congress authorized $5,744,- 
1 55.250 for NASA for Fiscal 1963. 
President Kennedy requested S3.7S7,- 

276.000. The Senate now must decide 
on whether to increase the amount the 
House voted to appropriate— $3,644,- 

115.000. 


Opponents Win Delay 
On Comsat Measure 

Washington— Question mark still 
hangs over enactment of legislation to 
establish a privately financed corpora- 
tion to operate the U. S. segment of a 
world-wide communications satellite 
system (AW Apr. 2. p. 20). 

Last week— after four 12-lir. Senate 
sessions of debate on whether to act on 
the bill— it was referred to the Senate 
Foreign Relations Committee for study 
of its foreign policy implications. 
Foreign Relations will report the meas- 
ure back to the Senate on Aug. 10. 

The measure already has been ap- 
proved by two Senate committees— 
unanimously bv the Senate space com- 
mittee. and on a 1 5-2 vote by the Sen- 
ate commerce committee. 

The bill is sponsored by the Admin- 
istration and was passed bv the House 
554 to 9. 

Last week's action was generally con- 
sidered a near-complete victory for the 
small but determined group of oppo- 
nents. most of them liberal Democrats, 
who want to block Senate action with 
a talkathon until Congress adjourns. 
Some of them plan to make a campaign 
issue of the legislation, including their 
charge that it amounts to a giveaway 
(if public resources to American Tele- 
phone & Telegraph Co., with the hope 
of arousing public opinion against it. 

The opponents accepted one stra- 
tegic setback in order to win the delay 
that another committee study will cause 
—on Aug. 10 the Senate will start de- 
bate on the communications satellite 
bill itself, not on the question of 
whether the bill should be brought up 
for debate. 

The probable count on a Senate vote 
on the legislation — if it ever reaches a 
vote— is 80 to 20 in favor of passage. 

The opponents complained last week 
that most of the publicity on their 
talkathon has dealt with Senate rules 
and parliamentary procedures rather 
than their arguments against the legis- 
lation (AW June 25. p. 29). Main 
talkers in the round of 12-hour sessions 
were Sen. Wayne Morse (D.-Ore.). 
Sen. Maurine Ncubcrger (D.-Orc.). and 
Sen. Albert Gore (D.-Tenn.). 


News Digest 


More than 83% of flight engineers 
employed by Trans World Airlines 
voted to accept a settlement of the 
union's dispute with TWA. Settlement 
provides for eventual reduction of the 
flight crew from four to three persons. 
Present engineers will have priority on 
the third crew position (sec p. 39). 

France is seriously considering a 560- 
million order for the Ling-Tcmco- 
Vought F8U-2 fighter. Aircraft has suc- 
cessfully completed operational trials 
off a French navv carrier. 

Northrop laininar-flow-control experi- 
mental aircraft, a modified Douglas 
B-66. and formerly designated by Air 
Force as NB-66D. now is officially re- 
designated as X-21. Northrop has two 
of the aircraft under construction. First 
flight is expected after first of the year. 

Federal Aviation Agency will spend 
574.283,719 in Fiscal 1963 to construct 
or improve 419 U.S. airports, including 
202 used exclusively by general avia- 
tion aircraft. 

Chrysler Corp. and NASA's Marshall 
Space Flight Center last week nego- 
tiated a final contract of S21 5,502.744 
for production of 21 S-l booster stages 
of the Saturn C-l. Contract calls for 
the first Chrvsler-bnilt S-l to be ready 
for flight in the first quarter of 1964 
and the last booster in the fourth quar- 
ter of 1966. 

James II. “Dutch” Kindelbcrgcr, 
chairman of the board of North Ameri- 
can Aviation. Inc., died July 27 in Los 
Angeles at the age of 67. Kindelbcrgcr 
was president of North American from 
1935 until lie became board chairman 
in 1948. lie received the Collier Trophy 
in 1954 for design of the North Ameri- 
can F-100 supersonic fighter. No suc- 
cessor has been named. 

Vcro Beach, Fla. factory of Piper 
Aircraft Corp. is operating on a four- 
day week after being closed for almost 
a month. Piper officials said closure 
was due to problems in FAA certifica- 
tion of the new ISO-hp. Cherokee. Cer- 
tification now is complete and the air- 
craft. designed to compete with the 
Beech Musketeer and Cessna 172. will 
be placed in production soon. Piper 

Box housing for the nose gear of the 
Lockheed C-141 turbojet transport has 
been completed at Lockhecd-Gcorgia's 
Marietta. Ga. factory. It was the first 
major structural assembly on the aircraft 
to be finished. 
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AIR TRANSPORT 


IATA Seeks to End Mail Order Travel Tie 


Pan American protest spurs tour investigation; SAS 
association with Gold Rond trading stamps probed. 

Bv James Aslilock 

New York— International Air Transport Assn, is attempting to halt tour 
promotion programs involving Fugazy Travel Bureau. American Express and 
the nation's two largest mail order houses. 

It also has begun investigating Scandinavian Airlines Svstem's cooperation 


with Gold Bond stamps (AW July 23. 

Fugazy works with Montgomery 
Ward and American Express with Sears. 
Roebuck. Each program was expected 
to produce a minimum of S3J million 
annually in tour revenues. The SAS- 
Gold Bond effort was to generate 1.000- 
2.000 new transatlantic air travelers this 

IATA’s action is based on the 
grounds that Ward's and Sears' offices 
arc not IATA-authorized tour sales lo- 
cations. However, Fugazy. whose repre- 
sentatives arc in Ward’s and American 
Express, whose personnel mans Scars, 
arc IATA-authorized at their own 

The step came just as Fugazy 's 6S- 
page tour supplement, which cost the 
agency S500.000. was being readied for 
release in the Ward catalog. Sears pro- 
motes its Allstate tours, handled by 
American Express, through an 18-page 
section in the Sears catalog. 

The IATA action stemmed partly 
from a complaint by Pan American 
World Airways, which charged that the 
programs were taking business away 
from regular tour agencies in violation 
of the IATA code on tour sales. 

Pan Ain's explanation for the step 
was that the complicated procedures of 
arranging itineraries, determining fares 
and handling other details of an inter- 
national tour could not be trusted to 
anyone except experienced tour agen- 

“This could set tour sales back to the 
days when anyone could open a travel 
agency in a drugstore or on the street 
corner.” a Pan Am spokesman said. 
“We don't want to sec the level of 
competency lowered in the travel busi- 
ness. and we don't think other carriers 
do either.” 

William Fugazy, head of the tour 
company, did not accept the Pan Am 
explanation or the IATA authorization 
reasoning. 

"Before we initiated this program, we 
held a meeting with the IATA agency 
committee and outlined it fully." 
Fugazy said. “There was no complaint 


p. 37). 


lie said it was wrong to interpret that 
Ward's 1.300 offices were acting as tour 
agencies. 

"No tours are being sold at the of- 
fices." Fugazy said. "There isn’t even 
any ticket stock provided there." 

He said the offices are merely contact 
points. Once a person shows interest 
in a tour, the Fugazy office in Ward's 
Chicago headquarters is notified, and 
the agency handles everything from 

"We've followed-up potential tour 
sales within 48 hours by long distance 
telephone." Fugazy said. "The combina- 
tion of prompt sendee and long distance 
calling seems to impress people, and it 
has paid off in sales.” 

American Express works directly from 
mail inquiries sent in response to the 
tour promotions in the Sears catalog. As 
with Fugazy and Ward. American Ex- 
press takes care of all the selling, arrang- 
ing and billing once a tour is booked. 
Payments may be made by installments, 
as with any other Sears or Ward 
product. 

Fugazy was particularly irritated with 
Pan Ain's action, as the tour agency had 
just signed a contract with Pan Am for 
a SI. 2-million charter for Norge Div. of 


Near-Collision Probe 

Washington— Federal Aviation Agency 
lias suspended a controller and an air 
traffic coordinator pending investigation 
of a near-collision between an American 
Airlines Boeing 707 and a Trans World 
Airlines Convair 880 over Kansas last 

TWA flight 78. castbound from Los 
Angeles to St. Louis, was assigned an 
altitude of 43,000 ft. by air traffic control 
over Farmington. N. M.. FAA said. 
American flight 73. westbound from Cin- 
cinnati. was operating at the same as- 
signed altiude as it entered the Kansas 
City control area. 

Both aircraft were under radar control 
at the time of the incident. 


Borg- Warner, involving trips for ap- 
proximately 3.500 of the appliance 
manufacturer’s employes. 

Fugazy said that awarding Pan Am 
the Norge charter, which last year went 
to Trans World Airlines, was not a cal- 
culated gesture to squelch Pan Ain's 
complaint against the program with 
Ward. 

"However. I certainly feel that since 
we gave Pan Am this business, it should 
reconsider the complaint to IATA.” 
Fugazy said. 

Pan Am said that as far as the Norge 
charter is concerned, it was strictly a 
business deal with no connection to the 
other matter. 

"We feel Pan Am received the Norge 
business simply because wc offered the 
best rates and service,” a Pan Am 
spokesman said. 

Warning letters sent to Fugazy and 
American Express by E. S. Pefanis. 
IATA secretary, followed a review of 
the tour programs by the IATA travel 
agency subcommittee. Fugazv and 
American Express arc both IATA-en- 
dorsed travel agencies, both having 
signed agreements that they would com- 
ply with the association's rules govern- 
ing the sale of international air transpor- 

Among these rules is the stipulation 
that the subcommittee must approve 
locations at which international travel 
is sold. 

"I regret to inform you.” Pefanis" let- 
ter to American Express read, "that the 
committee found that the promotion 
and sale of international air transporta- 
tion through retail and mail order 
department store outlets constitutes a 
violation of your Sales Agency Agree- 
ment. and other applicable resolutions 
of IATA. 

"The committee has therefore di- 
rected me to inform you that these ac- 
tivities cannot be continued without 
jeopardizing vour IATA approval as all 
your activities on behalf of IATA mem- 
bers must be conducted, pursuant to 
the terms of your Sales Agency Agree- 
ment. only at duly authorized agency 
locations." 

John D. Stewart. American Express 
vice president, said the Allstate tour 
program was designed to meet all terms 
of the IATA resolution and that Ameri- 
can Express could not dctcnninc from 
the brief IATA letter where the viola- 
tion occurs. The company plans to ask 
IATA for a bill of particulars. 

Both Fugazy and American Express 
plan to continue their programs until 
more definite clarification is received. 
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Pan American Operating Boeing 707-321 Bs. 

Fan American World Airways is operating Boeing 707-321Bs nonstop between New' York-Bucnos Aires. Los Angelcs-Londoii and Ilonolulu- 
Sydncv. Aircraft carries 168 passengers, lias 6,000-mi. range. It is powered by four Pratt &• Whitney JT3D-3 turbofans. 


Pan Am, American Report Threats, 
Slowdowns During Negotiations 


Under IATA procedures, both travel 
agencies have the right of appeal 
through arbitration provisions of the 
agency subcommittee. The ultimate 
penalty IATA could invoke in such mat- 
ters would be suspension or expulsion 
of the agencies from IATA recognition. 

Pan Am and BOAC were also among 
the several carriers that questioned the 
SAS-Gold Bond promotion. Under that 
plan, travel agents selling any of five 
European tours receive gift certificates, 
redeemable for Gold Bond distributed 
merchandise. Value of the certificates 
ranges from 1 to 3% above the agent’s 
standard 10% commission. Maupin- 
tmr Associates. Lawrence. Kan., han- 
dles the tour arrangements. 

SAS. which conceived the plan, 
says its only role in the program is 
that of the carrier, Maupintnnr and 
Gold Bond handle all promotion, sell- 
ing and tour arranging. A significant 
fact is that Maupintour and Gold Bond, 
not SAS. present the travel agent his 
gift certificate, which is the bonus in- 

The ' SAS-Gold Bond issue differs 
from that of Fugazy and American Ex- 
press since an IATA member airline is 
involved. Consequently, investigation 
is the direct responsibility of the IATA 
enforcement office, rather than a sub- 
committee such as that regulating travel 
agencies. 

Principal IATA concern is how 
closely SAS is allied to the program, 
whether the airline initiated the pro- 
gram. and who awards the gift certifi- 
cates. SAS. notified of the investigation 
by a telephone call from the IATA en- 
forcement office, was asked for a de- 
tailed outline of the program. . 

An IATA enforcement office spokes- 
man said investigation of the program 
was in response to complaints by other 
carriers, and no conclusions have been 


New York— Slowdowns by members 
of the Transport Workers Union last 
week delayed some Pan American 
World Airways (lights at Idlcwfid as 
much as six hours following a pattern 
set in July in American Airlines nego- 
tiations. 

Pan Am spokesmen said the one-day 
slowdown disrupted operations through- 
out July 31 and into the following day. 
The carrier said also that a TWU an- 
nouncement that it would strike Pan 
Am at midnight Friday caused cancel- 
lation of numerous reservations for 
weekend travel. 

The Transport Workers Union an- 
nounced the strike early last week, 
claiming that Pan Am had refused to 
bargain in good faith fora new contract. 
The contract, covering 9.630 Pan Am 
employes, became renewable June 1 . 

A TWU strike at the announced time 
would have been illegal, since provisions 
of the Railway Labor Act have not been 
exhausted in the dispute. As further 
assurance. Fan Am received a restrain- 
ing order against the strike from the 
Brooklyn Federal Court. The order in- 
cluded restriction against "slowdowns or 
work stoppages or concerted refusal to 
accept overtime or work assignments." 
Following the order, slowdowns ceased. 
Pan Am said. 

Pan Am believes that the slowdowns 
and strike threats arc calculated strategy. 
American Airlines says it experienced 
the same problem before signing a con- 
tract with TWU last month. American 
charted union strike announcements 
and found that they followed a regular 

"The union apparently never in- 


tended to strike when it made such an- 
nouncements." an American official 
said. "However, the action did scare 
away business.” 

American said tlrat strike deadlines 
were nearly always set for the peak 
travel times, such as Friday nights. They 
were also made at periods when the 
newspapers, radio and television stations 
were most likely to publicize them. 

American also found that strike an- 
nouncements were provided long before 
notification was sent to the airline. 

Both American and Pan Am have 
been forced in such instances to pur- 
chase radio and television time and 
make repeated announcements that 
there would be no strike. 

Similar Tactics 

The tactics arc not restricted to the 
TWU. airlines report. Eastern reported 
similar tactics by the Flight Engineers 
International Assn, before Eastern was 

Trans World Airlines had like experi- 
ences with FEIA before reaching an 
agreement with the union. 

Talks in the Eastern flight engineer 
strike shifted to Miami last week where 
the airline discussed the cockpit crew 
complement issue with the Air Line 
Pilots Assn. Eastern has held that it will 
not make any settlement with FEIA 
until all parties, including ALPA. agree. 

The airline is continuing token jet 
service with four flights daily between 
New York and Miami. However. East- 
ern reports very light loads on the 
flights, and no appreciable public re- 
sponse to them through advance reser- 
vations. 
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Forward cargo door for DC-8F Jet Trader, Douglas cargo-passenger turbojet, is lowered into place at Long Beach factor)'. 

Cargo Door Installed on First Douglas DC-8F 


Door measures 85 x 140 in. to facilitate rapid loading of palletized cargo. Five DC-SFs have been ordered for 1963 delivery. Air- 
craft can carry up to 95,282 lb. of cargo or 183 passengers or a combination of the two. 
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Seven Trunklines Show Six-Month Profit 


Washington— Early domestic trunk- 
line financial reports for the first half 
of 1962 indicate that seven of the 11 
carriers will show a profit for the period, 
hut that these will be offset by deficits 
of the remaining four, resulting in an 
over-all loss for the industry. 

As of late last week, six of the domes- 
tic trunk carriers had reported net earn- 
ings for the first six months, with the 
majority showing substantial gains over 
the same period last year. In most in- 
stances. a healthy second quarter period 
helped bolster revenues of the six car- 
riers either to wipe out first quarter 
losses or to strengthen slight first-quar- 

Eastem. Northeast and Western had 
not released first-half results as of late 
last week. Western is expected to show 
a profit for the period, but both Eastern 
and Northeast arc expected to report 
losses. Last month. United Air Lines 
reported a loss for the six months (AW 
July 30. p. 29). 

TWA reported a six months net loss, 
after taxes, of S12.4S2.000 compared 
with a loss of SI 1.724.000 for the same 
period last year. Cross revenues for the 
period totaled S1S5.1 million against 
S166.3 million last year. 

For the first fire months of 1961. 
the 1 1 trunklines had operating reve- 
nues of S920.9 million and operating 
expenses of S919.fi million for a net 
loss of S16.012.000 after taxes, non- 
operating expenses and special items. 
Net loss of the corresponding period in 
1961 was S16.1 20.000. 

American Airlines reported net earn- 
ings of S3.206.000 for the first six 
months of 1962. compared with a net 
profit of S2. 540,000 in the same period 
iast s car. Revenues .for the period rose 
13.4% to S228.8 million while total ex- 
penses increased to S226.2 million. 
Revenue passenger miles increased 
11.7%. 

Braniff Airways reported net earnings 
of SI. 6 million for the six months com- 
pared with a loss of S579.000 in the first 
half of 1961. Gross revenues for the 
period rose to S47-2 million, a 9.S% 
increase over last year. Operating ex- 
penses rose 3% to S44.7 million. Reve- 
nue passenger miles showed an S.6% 

Continental Air Lines reported a net 
profit of S376.000 on revenues totaling 
S3 1.8 million for the first six months 
of 1962. 

Net earnings for the first half of 
1961 were S542.000 and revenues for 
that period reached S30.8 million. To- 
tal operating expenses for the first six 
months of 1962 amounted to S29.S mil- 
lion compared with S2S.3 million in the 
same period last year. 

According to Robert F. Six, Con- 


tinental president, the company lowered 
its svstem passenger break-even load fac- 
tor for the first half of 1962 to 42.4%. 
the lowest in the industry, and 1.2% 
below the breakeven level of 43.6% at- 
tained last vear. 

Delta Air Lines reported a net in- 
come of S6.9S 5.000 for the fiscal year 
ended June 30. equal to S4.1 1 a share 
on 1 .700.000 shares outstanding. 

Profits included income of SI. 3 mil- 
lion on the sale of aircraft. Net earnings 
in Fiscal 1961 totaled S4.652.000. in- 
cluding S526.000 from the sale of air- 
craft. 

Operating revenues for Fiscal 
1962 reached a record SI 69.7 million, 
a gain of 16% over the SI 46.1 million 
reported for the corresponding year. 
Available scat miles climbed 22% com- 
pared with the previous year, while 
revenue passenger miles rose 1S% to 
cause load factor to drop from the 1961 
level of 60% to 58%. 

Freight Revenues 

Air freight ton miles rose 49% in the 
1962 period to raise freight revenues 
from S4 million to S5.8 million. 

Preliminary, unaudited National Air- 
lines figures indicate a net profit in the 
vicinity of S4.2 million for the fiscal 
year ended June 30. Last year, the air- 
line reported a S7.2-million net loss. 

National's provision for income taxes 
this year is estimated to be less than 


10% due to operating loss carry-for- 
ward. Depreciation charges were re- 
duced 8S00.000 below the amount ori- 
ginallv scheduled due to a change in 
depreciation charges on the Lockheed 
Elector turboprop fleet. 

Northwest Airlines reported a net in- 
come of SI. 9 million for the six-month 
period compared to last year's first-half 
profit of SI. 2 million. In the first half 
of 1961. Northwest’s revenues were de- 
pressed by a strike of the flight engi- 


Flying Tiger Profit 

Among the all-cargo carriers. Flying 
Tiger Line reported a net profit of SI 
million for the first half compared with 
earnings of S2 34.79 5 in the same period 
last year. Earnings for the second quar- 
ter of 1962 reached a record high of 
S72 5.263. 

Slick Airways Division of the Slick 
Corp. reported revenues totaling S9.5 
million for the first six months, com- 
pared with S4.5 million last year. Net 
profit for the Slick Corp.. which in- 
cludes profits from the Illinois Shade 
Division, was S406.324. 

Southern Airways earned SI 27.2 17 in 
the first six months, the highest profit 
level in the carrier's history. North 
Central Airlines had a net profit of 
S19S.002 for the period, compared with 
a profit of S63.99S in the same period 
last year. 



First Kawasaki-Vertol 107 Demonstrated 

First Kawasaki-Vertol 107 twin-turbine, twin-rotor helicopter, built under license at Kawa- 
saki’s Gifu. Japan, factory, was demonstrated recently at the production facility. Kawasaki 
will build two V-107s for Thailand as part of war reparations to that country and 19 addi- 
tional aircraft for domestic users. All will be delivered by the end of 1963. At the con- 
trols during the demonstration flight were James Kelly, Boeing-Vcrtol test pilot, and Kuni- 
hoko Minaguchi of Kawasaki Aircraft. 
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Official statistics reveal: 1. Local service industr y 
paces airline growth; 2. Shell is still its leading 
fuel and oil supplier. Here’s why: 


ATA statistics just released show 
that local service airlines led our 
scheduled airline industry growth 
in 1961— and are off to an even 
better start in 1962. 

Here are some little known facts 
about our hard-working local 
service airlines, and Shell's place 
in their past, present and future. 

K it yeah, America’s 13 local serv- 
ice airlines carried 5,478,000 pas- 
sengers, 5,491,000 ton miles of freight 
and 3,356,000 ton miles of mail. They 
flew 302 aircraft, many of them turbo- 
props. 

The average distance between local 
service stops is only 79 miles. Despite 
this, locals logged 1.3 billion passenger 
miles in 1961. 

Of the 580cities they served in 1961, 
local lines provided the only scheduled 
air transportation for 371. 

In their 16-year history, local lines 
have won public and industry confi- 
dence with outstanding service. Here 
are three examples: 

• A damaging fly threatened dairy 
herds in a midwestem state. An insec- 
ticide, developed by the state univer- 
sity, was rushed to farmers by a local 

losses. 

• Soon after local air service made a 
once isolated community one of the 
handiest spots in the East, an electron- 
ics company chose it as a plant site. 
Hundreds of jobs were created. 

• Thanks to local airline service, a 
traveler from Coffeyville, Kan., can be 
in London in less than 12 hours; one 
from Keene, N. H., in less than 10. 

Such service is paying off. Local 
service passenger mileage for 1962 is 
running 17.5% over I961’s record rate. 
There’s no letup in sight. 

42 




Symbols of leadership: Emblems of America's 13 record-setting local service airlines. 
Shell supplies all or part of the fuel and oil for 1 1 of them. 


11 of 13 locals Shell customers. 

When the local airline industry began, 
Shell was its leading fuel and oil sup- 
plier. We still arc. reason: Our 52 
years of aviation product leadership 
and fuel handling and lubrication 
experience. 

Eleven of the thirteen locals are 
Shell customers. Many of them have 
used Shell products since their found- 
ing. For example: 

In 1 945, Shell supplied all the AVGAS 
and oil for one of the first local airlines. 
Today, that line is one of the industry’s 
most vigorous. We still supply all its 
AVGAS, oil, and now turbine fuel. 

Shell service helps locals grow. 
Shell serves local airlines with more 
than fuel and lubricants. 

Shell representatives are constantly 
at work helping local lines increase 
operating efficiency and economy. Here 
are two cases in point: 

• Shell engineers help local lines de- 
sign and build fuel facilities— then 


help train ground crews in efficient re- 
fueling techniques, quality control 
and safety. 

• Shell lubrication engineers meet 
regularly with local service airline 
maintenance experts and suggest im- 
proved lubrication methods. 

Shell is proud of its long association 
with local service airlines. We look for- 
ward to many years of service to this 
industry which plays— with distinction 
—one of the most demanding roles in 
American aviation. 



Justice Department Deals Blow to Merger 


By L. L. Doty 

Washington— Mounting opposition 
to the proposed American-Eastern 
merger was climaxed last week by a 
warning from the Justice Department to 
the Civil Aeronautics Board that the 
merger would be contrary to President 
Kennedy’s call for competition set forth 
in his transportation message last April 
(AW Apr. 9. p. 42). 

Although airline mergers are exempt 
from anti-trust prosecution under the 
Clayton Act and the Justice Depart- 
ment statement serves only to advise 
the Board, feeling is strong here that 
the warning will have a strong influence 
in the final Board decision. In its brief 
filed last week with the CAB. Justice 
urged the Board to follow the “course 
of competition laid down by the Presi- 
dent" and warned that merger approv- 
als will place the CAB in an area of 
"concentration and oligopoly” which is 
hostile to the President. It added: 

“Little will be accomplished in the 
public interest by the bold moves 
recommended by the President to deal 
with the transportation problems if the 
greater freedom and diminished regu- 
lation that the President envisages are 
to be achieved by only a handful of 
surviving transport companies." 

Indirectly, the Justice brief is a broad 
hint that the White House will disap- 
prove the merger even though the 
Board, in its final decision, may approve 
it. Since international routes are in- 
volved, the Board decision will ulti- 
mately go to the President. 

Thus, the Justice brief is an early 
blow to the merger hopes of the two 
carriers and could cause the Board to 
reverse its previously stated position 
that it would look favorably upon 
mergers that proved to be in the public 

Most airline officials have felt that 
approval of the American-Eastern com- 
bine would create a torrent of other 
mergers as the only means of attaining 
equal competitive strength. 

Reverse Trend 

Some officials have confidently pre- 
dicted that within several years, the 
trunkline industry would consist of no 
more than four to five airlines. How- 
ever, the Justice brief, coupled with 
carrier opposition and strong signs of 
congressional resistance, could well 
force the Board to give some second 
thoughts to its merger philosophy. 

Justice said in its brief that the 
merged airline would have a larger 
share of the market than required in 
the past to prove monopoly in other 
anti-trust cases. It said that the impact 


of the merger on other carriers would 
jeopardize their financial conditions. A 
smaller carrier such as Northeast could 
be eliminated from some of its present 
markets, the brief said. 

It concluded that the proposed 
merger would “flagrantly violate” anti- 
trust concepts. 

Of all the trunk carriers, only 
Western Airlines failed to file a brief 
in opposition to the merger. Both 
United Air Lines and Trans World Air- 
lines opposed the proposed union, but 
did not press their position vigorously 
during the hearings. 

In its brief, American argued that it 
was implicit in President Kennedy’s 
transportation message that proper 
mergers afford the primary means for 
rehabilitating the industry, which, it 
said, was unable to attain a reasonable 
rate of return during the last seven 

The airline said the merger will re- 
duce competition and thus increase 
traffic and load factors of other carriers 
in a number of markets where duplica- 
tion of service is excessive. The merger 
would help other carriers in several 
ways. American said, and argued that 
two— TWA and Northeast— have “noth- 
ing to fear" from the merged carrier's 

Threat Doubted 

"These two carriers arc owned by one 
of the world's wealthiest and most 
powerful men, Howard Hughes, who 
obviously needs no protection from any- 
one," American said. Continental. 
Delta and Braniff also have nothing to 
fear "for they . . . have proved they 
can not only meet but beat much 
larger carriers than themselves." 

American concluded that in any 
event, it is doubtful that impact on 
other carriers should be a controlling 
consideration in merger cases. It said: 

“If a merger otherwise makes sense 
and will contribute to the development 
of a rational air transportation system, 
the adverse effect upon other carriers, 
which in all likelihood will be minor 
and temporary, should not be allowed 
to stand in the way of progress. . . .” 

United said in its brief that there is 
no resemblance between its merger with 
Capital and that proposed by Eastern 
and American. It said that it is inevit- 
able that the two mergers will be com- 
pared and that American and Eastern 
would attempt to use the United-Capi- 
tal union as a point in support of their 
planned merger. 

The carrier said that its merger had 
less competitive impact on the industry 
than would the Eastcrn-Americaii 
merger. 


Capital Airlines’ failing condition at 
the time of the merger was consider- 
ably different from Eastern's condition, 
United said. 

Delta Air Lines, one of the staunchest 
opponents of the merger, charged that 
American's attempt to merge with 
Eastern is another step by American to 
buy a southern transcontinental route 
which the Board has previously denied 
it. The carrier said American President 
C. R. Smith admitted in testimony that 
he had attempted to negotiate a merger 
with National both before and after the 
Board’s decision against American in 
the Southern Transcontinental Route 
Case. 

Eastern’s Route 

Delta added that thereafter. Smith 
turned to a merger with Eastern which 
would permit American to operate over 
a completely new southern transcon- 
tinental route. 

Continental charged that the creation 
of such a giant as an American-Eastern 
combine would destroy the nation's 24- 
vear old regulatory system because of 
the competitive power with which the 
combined carriers would dominate the 
industry. 

Continental said it was clear that the 
proposed merger was not needed to 
"bail out" Eastern from financial dif- 
ficulties, as was the case with the 
merger of Capital and United. It said 
that Eastern President Malcolm A. 
MacIntyre unequivocally stated during 
the hearings that merger was not re- 
quired to save a "failing business.” 


Air France Registers 
Si-Million 1961 Loss 

Paris-Air France, with an over-all 
load factor of 55%, a 6% drop below 
!9fi0. registered a paper loss of 5978,623 
last year, according to Board Chairman 
Joseph Roos. 

Roos told a recent session of the air- 
line's board that, although its North 
Atlantic passenger figures showed a 2S% 
increase during the year, capacity had 
jumped by 33% through new equip- 
ment deliveries. Over-all traffic pas- 
senger miles, he said, increased by 19% 
as opposed to an average boost of 6% 
for other international airlines, Roos 


said. 


:s for the 


Total operating re 

were placed at S302.51 5,8Sv. me 
formal loss, which increased the car- 
rier's total deficit to SI 1.8 million, was 
computed after the airline had added in 
a state subsidy of SI 0.8 million and sub- 
tracted. on the other hand, S3.8 million 
which it placed in its reserve fund. . 
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The man who won’t get off our back, 


He's the Flight Dispatcher. His job: 
to ride herd on all American Airlines 
planes flying out of or into his area. 

He must get flights off on time. 
Simple? Not always. Uncontrollable 
factors (like weather) can cancel in- 
coming flights. Result: he must co- 
ordinate schedules to make sure he 


has a plane when he needs it. 

Next, he and the Captain develop 
the Flight Plan. It must meet 
American's regulations on flight con- 
ditions and routing. If all is O.K., the 
flight can take off. 

But he still won't let go. He keeps in 
touch with the Captain by radio, fill- 


ing him in with any information that 
will make the flight safe and com- 
fortable. Even after a flight lands, a 
Dispatcher will debrief the crew for 
data that may improve our service. 

Next time you fly with American, 
remember the man who won't get off 

AMERICAN AIRLINES 

AMERICA'S LEADING AIRLINE 


Bird Ingestion Confirmed as Crash Cause 


Washington— Civil Aeronautics 
Board last week released its findings in 
four aircraft accident investigations, in- 
cluding the long-expected conclusion 
that engine ingestion of starlings was 
the probable cause of the Eastern Air 
Lines Lockheed Electra crash at Boston 
on October 4. 1960 (AW Oet. 10. 
1960, p. 40). 

The Board accident report on the 
Eastern crash recalled the refusal of 
fonner Federal Aviation Agency Ad- 
ministrator E. R. Quesada to bow to 
congressional demands to ground the 
Electra at that time. Quesada held then 
that bird ingestion caused engine failure 
and that there was no evidence of 
structural failure that would justifv re- 
moval of the aircraft from scheduled 

Other CAB accident investigation re- 
ports issued last week included the loss 
of a Continental Air Lines Boeing 707- 
124 near Unionville. Mo. on May 22. 
the crash of a Becchcraft D-35 at Elm- 
hurst, N. Y. on July IS. 1961. and an 
Acronavcs de Mexico Douglas DC-S 
take-off crash at New York International 
Airport on Jan. 19. 1961. 

The probable cause of the DC-8 acci- 
dent was attributed to unnecessarv 
aborting of the take-off by the check 
pilot, who was in the jump seat. Con- 
tributing factors were marginal weather, 
snow on the runway and an anti-icing 
heater possibly not in use. 

The U. S. check pilot, under the ap- 
parently mistaken impression the air- 
craft would be unable to become air- 
borne. left his seat and pulled the 
throttles back, the report said. 

The Becchcraft accident appears to 
have been induced by an open cabin 
door. CAB said. It attributed the prob- 
able cause to a serious diversion of the 
pilot’s attention during the crucial sec- 
onds of the final approach resulting in 
loss of control at an altitude too low 
for recovery. 

The Board said there was a possi- 
bility that one or more passengers may 
have interfered with the controls or the 
pilot to cause the aircraft to stall. 

The Board determined that the prob- 
able cause of the Continental accident 
was a dynamite explosion in the right 
rear lavatorv. It said that examination 
of the aft fuselage proved conclusively 
that the forces which caused the initial 
disintegration radiated from a point 
within the used-towel bin underneath 
the washbasin in the right rear lavatory. 

In its report on the Eastern Electra 
crash, the Board said the aircraft struck 
a flock of starlings a few seconds after 
becoming airborne. A number of these 
birds were ingested in engines Nos. 1. 
2 and 4. Engine No. 1 was shut down 


and its propeller feathered. Nos. 2 and 
4 experienced a substantial momentary 
loss of power, causing the aircraft to 
yaw to the left and decelerate to stall 

When stall speed was reached, the 
left wing dropped, the nose pitched up, 
and the aircraft rolled left into a spin, 
falling almost vertically into the water 
at the edge of Boston's Logan Inter- 
national Airport. 

Tests were conducted with an Elec- 
tra in the Lockheed Aircraft Corp. wind 
tunnel at Burbank. Calif.. CAB said. 
Modifications were installed in the en- 
gines inlet ducts to permit controlled 
introduction of birds. The tests brought 
out this information: 

• Two-starling ingestion at cruise power 
decreased slip, approximately 15% 
after recovery: at takcolf power, approxi- 
mately 10%. 

• Four-starling ingestion at takeoff 
power decreased slip, about 15% after 
recovery. Power fell to approxunatelv 
500 slip, less than half of that required, 
for a period of 1 to 3 sec. An autofeath- 
ering signal occurred in one of the three 
tests conducted. 

• Six-starling ingestion at takeoff power 
decreased slip, approximately 23% after 
recovery. In one instance, the engine 
failed to recover. In another, less than 
50% power was available for 4 sec. 

The Board is satisfied that the tests 
reasonably simulated engine behavior in 


Washington— I louse last week pared 
more than 570 million from Federal 
Aviation Agency's Fiscal 1963 budget 
request, including S10 million of the 
525 million sought for civil supersonic 
transport development and SI 5 million 
of the 550 million asked for research 
and development. 

The agency asked for 581 0.S million 
and the House approved S739.625.000. 

FAA's research and development 
budget was to have funded the initial 
steps taken to implement the Project 
Beacon report on air traffic control (AW 
July 30. p. 30). Although the House 
approved a 52 1.5-million carryover of 
unspent Fiscal 1962 money, the size of 
the cut may lengthen FAA's fivc-vcar 
implementation plan if it is approved 
by the Senate. 

The S35 million approved by the 
House for FAA research and develop- 
ment is S25 million less than the 1962 
appropriation. 

House appropriations committee, re- 
ducing FAA's civil supersonic transport 
request to 515 million, expressed hope 
that feasibility studies of the aircraft 


flight. In the report it concluded that, 
apart from possible structural damage, 
birds ingested into the engine will af- 
fect power output by blocking airflow, 
decreasing compressor airfoil efficiency 
with surface debris, and distorting gas- 

It further found that component ef- 
ficiency may deteriorate until the en- 
gine is unable to provide external power 
or is even incapable of surge-free oper- 
ation. It also appears, the report con- 
tinues. that ingestion of more than 
llircc starlings can actuate the auto- 
feather system, cause engine flamenut 
or reduce the power substantially for 
several seconds. Engine recovery after 
ingesting eight or more starlings at 
once appears very improbable. 

No. I propeller on the Eastern Elcc- 
tia was feathered, the report stated. 
This autofeathering suggests that this 
engine was the first to be materially af- 
fected by bird ingested and that at least 
four birds were ingested. 

The Board found that No. 2 engine 
possibly ingested six birds and thus was 
the most affected. There is no evidence 
that No. 3 engine ingested any birds. 
No. 4 engine probably ingested fewer 
than either Nos. 1 or 2. Shortlv after 
the accident. CAB recommended that 
FAA conduct a basic research program 
aimed at improving tolerance of all tur- 
bine engines to bird ingestion, FAA is 
continuing with this program. 


could be completed during Fiscal 1963. 
It indicated that because National Aero- 
nautics and Space Administration and 
the Defense Department were engaged 
in "related research for supersonic jet 
aircraft." the cut was justified. 

Republican leaders contend that de- 
velopment of the supersonic transport 
has lagged under the Kennedy Admin- 
istration. and will make the subject a 
national issue between now and the fall 
consressioual elections (sec p. 32). 

The House also: 

• Recommended FAA spend 5463.4 
million to operate the national ATC sys- 
tem in Fiscal 1963. Although the 
agency had requested S492.5 million, 
the sum approved by the House repre- 
sents a 529.1-million increase over the 
Fiscal 1962 appropriation. 

• Approved 5120 million for new facili- 
ties and equipment, the same amount 
appropriated in Fiscal 1962 and SI 5 
million less than FAA's budget esti- 
mate. The House also recommended 
that S75 million be spent in Fiscal 1964 
to finance the federal nid-to-airports pro- 


FAA Budget Cut by $70 Million 
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First 

in the world 
in automatic 
flight control 


Transport Digital-Adaptive AFCS 
(now in development) 


Boeing 727 


U.S. Air Force B-47 A-12D 
Pilotless QB-47 DSCE-47 


. S. Air Force Pilotless QF-104 DSCE-104 


Douglas DC-8 and DC-8F SP-30 


Convair 990 SP-30 


S. Navy W2F AN/ASW-15 


. S. Navy A2F AN/ASW-16 


S. Air Force C- 130 1 


SP-40 


B'eguet Atlantic SP-40 


Grumman Gulfstrea 


.. 

I. S. Army H-21 AN/ASW-12IV) 


1 310 series SP-3 


Aero Commander, 7 models 
SP-3 - 


-U. S. Army AO- 1 
AN/ASW-12IV) 


Beechcraft, 5 types SP-3 


S. Army HU-1B AN/ASW-12(V) 


U. S. Army SD-2 Drone AN/DSN- 


S. Army HC-1B AN/ASW-12W) 



The venerable DC-6— still delivering a 
day’s work for a day’s pay— is a reminder 
of an era that is passing. Within a few 
years supersonic transports will join to- 
day’s jetliners and add a totally new di- 
mension in air commerce. All have some- 
thing in common: automatic flight con- 
trol systcmsdesignedexactlytothcirnceds 
by Sperry. This means the unmatched 
performance, the uncompromising qual- 
ity. the day-in, day-out reliability which 
Sperry flight control systems have been 


delivering since automatic flight began. 

Sperry Phoenix today has responsibil- 
ities for flight control systems for every 
class of aircraft. Helicopters and drones 
along with jetliners and intercontinental 
bombers. Light business aircraft along 
with high-performance military jets. No 
other ileveloper-niamtlacturer in the 
world has experience in such depth 

The •'cross-breeding” of experience 
in flight controls for so many dissimilar 


aircraft, in so many speed regimes and 
with so many end uses, has developed a 
capability at Sperry that is unmatched 
in the industry. That is why we today 

als. which meet both general and special 
requirements for all-weather operation. 

Whether your own project is in the 
military, commercial, business or private 

advanced the specifications — you will 
profit by dealing with Sperry Phoenix. 


CORi 






SHORTLINES 


AIRLINE OBSERVER 

► First draft of White House study on a U. S. international aviation policy 
has been completed on schedule and is now being circulated among inter- 
ested government officials under a confidential classification. Comments on 
the 480-page study were slated for return to the White House steering com- 
mittee at the end of last week. Final draft is to be completed by Aug. 27. 

► Plans to formally settle a bilateral agreement between U. S. and Russia for 
a New York-Moseow route have been virtually abandoned by the U. S., 
despite Russia’s continuing strong desire to launch the service. U. S. is not 
viewing the pact as a normal economic agreement, but is considering the 
issues on a political basis and does not want to exchange with the Soviet 
Union the rights and privileges provided in a bilateral as long as the cold war 
threatens to trim hot, as in Berlin. 

► Watch for British European Airways to draw from its financial reserves to 
cover net losses for the fiscal year ended Mar. 31. which will total about 
S9 million. The other state-owned airline, British Overseas Airways Corp.. 
will report a net loss of about $30 million. BEA’s loss will be the first in 
eight years. The carrier has launched an accelerated sales program, includ- 
ing the recruiting of 42 salesmen to cover the European continent, in a 
move to boost the current fiscal year's gross revenues bv 1 5% over last year. 

► Passenger traffic on the North Atlantic increased 18.47c in June compared 
with the same month last year, according to the International Air Transport 
Assn. Available seats increased 14.17c during the same period and average 
load factor for the 18 IATA member carriers rose 2% to reach 54.9%. 

► All civilian aviation flights in continental U. S. and Canada will cease 
during Skv Shield 3. a military exercise to test air defense systems, which 
will be held between 3 p. m. and 8:30 p. m. EOT Sept. 2. Hawaii will not 
be included in the shutdown, but Alaskan (lights will be grounded for 35 hr. 
beginning at 3 p. in. 


► Preliminary statistics compiled by International Civil Aviation Organiza- 
tion indicate that the world's airlines, excluding those in Russia and Red 
China, will show an operating loss of S140 million for 1961 compared with 
1960’s operating profit of S70 million. 

► Russian-built An-2 12-place biplane, designed by O. K. Antonov (AW 
July 23, p. 74), last month carried its 25 millionth passenger and stole the 
Soviet propaganda spotlight from Russia's highly touted turbojet and 
turboprop transports. I/.vcstia. in publicizing the plane which has been in 
scheduled service for more than 12 years, termed it "indispensable as a means 
of passenger and cargo transportation to hard-to-reach places without pared 
airfields, as a crop duster, and for aerial photography and air survey work." 

► U. S. Conference of Mayors, meeting last week in Washington, D. C., 
asked Congress to pass legislation that would give the Federal Aviation 
Agency authority to prescribe aircraft and engine construction and operating 
standards that would minimize jet noise. 


► United Air Line 
betwccn-overhauls 
2.500 hr. to 2.700 hr.; JT4A-3/9 
1.400 hr. to 1.600 hr. 


las received approval from FAA to extend the time- 
the following Pratt & Whitnev engines: JT3C-6 from 
2,400 hr. to 2,600 hr.; JT3D-1 from 


► Both Hawaiian Airlines and Aloha Airlines will appeal to the state’s 
supreme court a Hawaiian Public Utilities Commission decision to authorize 
a no-frill skybus service in direct competition with the two inter-island car- 
riers at rates 40% below standard fares. Island Airlines was granted the 
routes which will parallel those served by Aloha and Hawaiian. Bid by a 
second airline. Alii Airlines, was turned down by the commission. The com- 
mission holds that the Civil Aeronautics Board has no jurisdiction on intra- 
state scheduled operations but the two regular airlines argue that federal, not 
state, agencies have jurisdiction over the channels between the islands. 


► American Airlines last week began ex- 
perimental skyphonc service on two of 
its Convair 990s operating in the New 
York-Chicago-St. Louis triangle. Ameri- 
can, in cooperation with American 
Telephone and Telegraph Co., plans 
to expand the service if passenger reac- 
tion is favorable. Trans World Airlines 
is also experimenting with skvphnncs 
(AW July 30. p. 34). 

► Air Transport Assn, said January-Junc 
domestic scheduled air freight traffic 
was up 27% over the same period last 
year. Express ton miles and mail rev- 
enue ton miles were up 14% and 13% 
respectively. 

► British West Indian Airways recorded 
a 37% increase in passengers carried be- 
tween New York and major Caribbean 
islands during the January-Junc period, 
as compared with the same period last 
year. The greatest increase noted was 
a 73% jump in traffic to Antigua. 

► El AI Israel Airlines credits a profit 
of $210,993 for the fiscal year ended 
Mar. 31 to a smooth transition to jet 
sen-ice. During the same period El 
Al's transportation of 171.000 pas- 
sengers represented a 50% increase over 
the previous year. El Al also noted that 
it had a 59% load factor on the Atlan- 
tic route, compared with the average 
51.2% for all airlines on the route. 


► Handley Page has formed a leasing 
company to charter in-stoek Dart Her- 
alds to customers awaiting delivery of 
their own airplanes off the production 
line. Idea is to permit customers to 
gain experience with the aircraft before 
taking delivery. 


► Iberia Air Lines, plans to place four 
Caravclle jets in sen-ice on May 1 
throughout its European network fink- 
ing Madrid, London. Paris. Zurich, 
Rome, and Frankfurt. Two additional 
Caravelles will be added in earlv sum- 


► International Civil Aviation Organiza- 
tion announced that its Assembly will 
meet for about four weeks in Rome 
beginning Aug. 21. Purpose of the ses- 
sion will be to review ICAO work in the 
fields of air navigation, air transport, in- 
ternational air law and technical assist- 
ance. and to plan future projects. 

► Pan American World Airways said it 
has scheduled 126 jet flights a' week to 
accommodate traffic during the fall and 
winter months on its transatlantic 
routes. This will represent a 31% in- 
crease over the same period last year. 
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Purolator 

presents... 


NEW, 

MULTI-ELEMENT 
BULK FILTER 


SERVICING IS SIMPLE... A ONE-MAN OPERA- 
TION . . . thanks to Purolator's specially designed 
"Z-Bar Element Support”. To replace elements, 
simply take off the cover and remove elements 
individually. Filter elements are resin impreg- 
nated cellulose offering degrees of filtration 
ranging 25 microns down as fine as 2 microns. 

In addition to its other outstanding characteris- 
tics, the new PAGR filter line has been designed 
to permit the use of a variety of standard type ele- 
ments interchangeably. 


LINE 


Designed primarily for jet fuel and avgas, these 
versatile filters can be used with hydraulic fluids, 
solvents, and coolants where higher flow rates 
and greater dirt-holding capacity are required. 


FOR PRICES, DELIVERY and more information 
on the new Purolator PAGR bulk filter line, 
write Purolator Products, Inc., Rahway, N. J. 
Ask for Bulletin IC-2 13. 


Filtration For Every Known Fluid 

PUR O LATO R 




We gave our total space navigation and stabilization subsystem capability 


... a name and a number. 


Space Navigation Program 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



MANAGEMENT 



F-104G Consortium Struggles to Overcome 


Bv Cecil Brownlow 

Geneva— European consortium pro- 
duction of the advanced multi-mission, 
all-weather Lockheed F-104G is teach- 
ing the U. S. and European govern- 
ments painful lessons that participants 
hope will provide valuable guidelines for 
the future. 

If they do not, sales successes by the 
U. S. industry within Europe probably 
will be even more difficult to achieve in 
the face of this continent’s improved 
technology and sophistication on the 
one hand, and the Common Market's 
anticipated tariff restrictions against 
U. S. aviation products on the other. 

Caught in the webs of climbing costs, 
political-technological debate, the rela- 
tive inexperience of a number of the 
licensees in complex weapon-system pro- 
duction and of the U. S. licensors in 
monitoring overseas projects of such 
magnitude, the production program and 
aircraft alike often have appeared to be 
on the brink of failure. 

The blame for delays, management 
foibles, poor quality control, chronic 
shortage of spares and long Icadtime 
items-and the fact that the aircraft will 
never attain all the performance param- 
eter some of its advocates had envi- 
sioned is hurled from one European 
company to another, from one govern- 
ment to the next, with the final blame, 
rightfully or wrongfully, generally filter- 
ing back to U. S. prime contractors and 
the U. S. government. 

Much of this is perhaps inevitable, 
regardless of how the program might 


have been conceived, presented and 
managed. The project itself is an emo- 
tional one. sparked and largelv financed 
by West Germany in an effort to breach 
the gap in its post-war technological lag 
in one surge, with Belgium. Holland 
and Italy somewhat reluctantly follow- 
ing suit.' 

The over-all cost, now placed at about 
S2 billion, has steadily crept forward 
from the original estimates of something 
more than SI billion. Much of the in- 
crease has been funncled into research 
and development costs, which the Euro- 
peans had not fully anticipated. Allo- 
cated funds in some instances have been 
almost exhausted. Defense Ministers, 
already under fire because of the in- 
creased costs and a rash of rumors, have 
been understandably reluctant to ap- 
proach their respective parliaments for 

Still another factor is the tendency in 
some quarters to regard the E-104, as 
such, as an existing aircraft, although 
the G version, with its additional re- 
quirements to serve as an all-weather 
interceptor, strike fighter and reconnais- 
sance aircraft, is essentially a new, 
largely untried weapon system. 

Responsible European government 
officials generally acknowledge this but 
add that they were led by U. S. govern- 
ment officials to believe that most of the 
modifications would involve relatively 
small state-of-the-art advances. 

The resultant growing-pain accusa- 
tions and counter charges have largely 
obscured one major point that is now 
emerging in the program's favor: 


Desperation measures have had to be 
taken. Major retrofits still must be 
made, anticipated profits bv U. S. firms 
have shrunk, but the program is getting 
respectably near its original schedule. 

“Neither side [Europe nor the U. S.] 
really knew what it was getting into 
when this whole thing started in 1959," 
according to one observer connected 
with the program since its inception. 

"The Germans were out to buy 1 5 
years of technology with no idea of the 
effort involved. The U.S. contractors 
thought they could handle this like 
any other licensee program in the past 
anil did a little overselling, to boot. Both 
were a bit naive." This seems to be 
the primary problem. 

Airframes, engines and, to a more 
limited extent, avionic systems arc 
beginning to roll off European produc- 
tion lines with regularity, but the emo- 
tion that has built up will be difficult 

The U. S. firms involved are now 
making the effort, however, with a 
strong assist from the U. S. Air Force, to 
rectify their own as well as European 
mistakes by dipping into company- 
funds to keep the program moving. 

Discounting direct West German 
orders from U.S. production lines, the 
four European nations involved are 
scheduled to assemble and build a total 
of 949 F-104Cs and major components 
by 1965. Initial assembly of U.S.- 
provided parts got under way in the 
lead plants early last year. Of the pro- 
jected number of planes. 604 are 
scheduled to go to the German air 
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Difficulties in Management 


force, 125 to Italy, 120 to The Nether- 
lands and 100 to Belgium. 

Under original scheduling laid down 
more than two years ago, 106 aircraft 
should have been built and/or assem- 
bled by the European companies by 
July 1.1962. On that date, a total of 
82 had been rolled out or were on the 
verge of completion. 

By the end of this year, the original 
schedule had programed completion 
of 240 aircraft.. Present projection, 
with production rates slowly building, 
is that 233 will have been completed by 
tliat time. 

As an indicator of the growing con- 
fidence in the program, its management 
agency— the NATO Starfighter Manage- 
ment Office (NASMO)— has informed 
responsible North Atlantic Treaty- 
Organization officials that production 
will be on schedule during the course of 
1963. By early July, this is how the con- 
sortium partners had fared: 

• Southern Group, consisting of Mcs- 
sersclunitt, Hcinkel, Dornicr and Siebel. 
the first to go into production— 1 5 of 
its own aircraft plus 1 5 assembled from 
Lockheed components had passed 
through final assembly, and five bad 
been delivered to the West German air 
force. Production rate, slow in getting 
started, soon will be slightly better than 
the scheduled six per month. By the 
end of the year, 67 aircraft should be 
completed. Total production for the 
Southern Group will be 210 aircraft, all 
of them for the West German air force. 
The group has completed its tooling 
requirements, ordered all necessary 


material for the 210 planes and has a 
total of 90 aircraft in some stage of 
fabrication. Messerschmitt is respons- 
ible for final assembly and flight test. 

• Northern Group, composed of Hol- 
land's Fokker and Aviolanda plus Focke- 
Wulf, Hamburger Flugzcugbau and 
Wcser Flugzcugbau in Germany— 25 air- 
craft. all from Lockheed components, 
had gone through final assembly, and 
five of them had been delivered to the 
West German air force. The group re- 
ceived a total of 30 knock-down aircraft 
from Lockheed for assembly here. Pro- 
duction rate is slated to grow to 1 3 or 
14 aircraft a month, and 50 are to be 
completed by the end of the year. 
Total production of the Northern 
Group will be 350 aircraft, 255 for 
Germany, 95 for The Netherlands. All 
tooling has been completed, material 
orders for all but 25 of the Dutch air- 
craft, for which there is not vet a firm 


order, have been committed and 30 air- 
frames are now in fabrication. Fokker, 
with a fixed-fee contract, is responsible 
for final assembly and flight test. 

• Western Group, composed of Bel- 
gium’s Societe Anonyme Beige de Con- 
structions Acronautiques (SABCA) and 
Avions Fairev— five aircraft, all from 
Lockheed parts, had passed through 
final assembly. Delivery of all five to 
the West German air force appeared 
imminent. The group bought one com- 
plete aircraft from Lockheed plus 14 in 
knock-down assemblies to build up 
experience in the initial production 
stages. Total production for the West- 
ern Group, under present planning, will 
be 1 89 aircraft-100 for Belgium, 89 for 
West Germany. Tooling within the 
group is 90% complete. 80% of the 
material needed for the 1S9 planes is on 
order and 78 aircraft are in fabrication. 
SABCA is responsible for final assembly 
and flight test. 

• Italian Group, composed of Fiat, 
Macchi Aeronautic,-!, Siai Marchetti, 


F-104G Contracting Milestones 

• Feb. 6, 1959— West Germany signs contract for development of the F-104G. 

• Mar. 18. 1959- West Germany signs contract for licensed production. 

• Sept. 17. 1959— Canada signs licensed production contract.* 

• Jan. 29, 1960-Japan signs licensed production contract.* 

• Apr. 20, 1 960— The Netherlands signs licensed production contract. 

• June 20, 1960-Belgiuin signs licensed production contract. 

• February. 1961-USAF signs order for Mutual Aid Program F-104Gs.* 

• Mar. 2. 1961— Italy signs licensed production contract. 

• June, 1962— US AF orders additional MAP F-104Gs. 

primarily in avionic stores, to adapt them to the specific missions" planned for the 
aircraft 'by the user nations. MAP aircraft also may be modified to some extent.) 
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The biggest aircraft lamp made is the landing light (#4556—1000 watts) on the left. The smallest 
is the instrument light (#680) on the right. Both are General Electric. In between are over 100 
aircraft lamps to fit every possible requirement — military, commercial or general. Whatever 
you want in aircraft lamps, General Electric has it. 

General Electric Company, Miniature Lamp 
Department M-29, Nela Park, Cleveland 12, Ohio. 

56 


T^ogress Is Our Most Important Product 

GENERAL#) ELECTRIC 



DORNIER ENGINEERS case F-104C. mid-fuselage section, left, into jig at Munich plant. Right. Super Starfightcr forward fuselage side 
panels arc formed at the Mcsserschniitt plant in Augsburg. Open bay at aft end can house M-61 Vulcan cannon. 


Piaggio, Aerfer and SAGA, the last to 
join the consortium— one aircraft, built 
with Lockheed components, had gone 
through final assembly and was in flight 
test. The group purchased one com- 
plete aircraft from Lockheed plus 19 
others in knock-down assemblies. Total 
Italian production will be 200 aircraft. 
125 for Italy, 50 for Germany and 25 
for the Dutch. Tooling is 75% com- 
plete. 75% of the material required for 
the 125 aircraft is on order and 40 air- 
frames arc in fabrication. Fiat is respon- 
sible for final assembly and flight test. 

In addition to orders from the Euro- 
pean consortium, the West Germans 
arc bolstering their force through the 
purchase of 96 G models directly from 
the Lockheed line at Burbank. Calif. Of 
these, 71 have been delivered. 40 of 
them going into the air force's first 
combat wing that was commissioned on 
June 20, the date originally specified. 
The Lockheed program, however, is also 
slightly behind schedule. The last of 
the aircraft is presently slated to be in 
Germany by the end of the year except 
for one that will remain at the Palm- 
dale. Calif., flight test facility for further 
tests and experimental programs. 

A major delivery drawback has been 
flight acceptance, with the customer 
questioning the aircraft's capability of 
performing its three-inode mission with- 
out fault or compromise. This it will 
newer do, and no one connected with 
the program now pretends that it will. 
The over-all concept, they say. demands 

"If.” one official adds, "this aircraft 
turns out to be a good aircraft— and I 
don't mean an optimum aircraft— we'll 
have taken a long step forward. We 
just haven’t reached the state of the art 
where one plane can do all these things 
perfectly." 

Dispute over just what the G model 
should be capable of doing and what— 
with planned retrofits to the airframe 


and North American Aviation. Inc.'s 
NASARR multi-purpose fire control 
system— it actually will be able to do 
has played a primary role in the gen- 
eral complaints of the European govern- 
ments and contractors, who also con- 
tend they' were misled by U.S. industry 
in these areas during the initial sales 
campaigns: 

• Over-all capability of the aircraft. Tire 
word, "compromise,” they say, entered 
the picture only after the contracts had 
been signed. In rebuttal, U. S. repre- 
sentatives point to the fact that the 
aircraft appears to be nearing the point 
of attaining the guaranteed performance 
specifications actually written into the 
original contracts. 

• Implied assurances that the U.S. 
government would provide much more 
financial support to the Mutual Aid 
Program countries in the consortium— 
The Netherlands, Belgium and Italy — 
than it did or, in fact, intended. 
Officials in some of these countries con- 
tend they had been led to believe that 

an aircraft-for-aircraft basis. The actual 
agreement provides Italy with funds for 
a maximum of 50 aircraft if it purchases 
“5 on its own. The Netherlands and 
Belgium didn't fare quite so well. They 
arc to receive a maximum of 25 aircraft 
each under MAP funding. In turn. 
The Netherlands is to provide for 95, 
Belgium for 75. 

• Failure to indicate specifically the 
amount of research and development 
effort-and funding-still required on the 
weapon system package as a whole. 

• Failure to mention that a relatively 
large number of components were re- 
garded as '‘proprietary” items by their 
U.S. manufacturers or the Defense 
Department and, therefore, could not 
be built in Europe. "No one told us 
about this,” according to one European 
involved. Wc thought substantially 
everything could be produced over here. 


and, when we found out about it. the 
feeling was bitter.” This factor also has 
caused rifts among the European par- 
ticipants. Italy, the last member to 
enter the fold, reportedly complained 
just as bitterly when the work was re- 
distributed on a sharc-the-program 
basis. Its complaint: After study, it 
found that an inordinately large propor- 
tion of the production assigned to Italy 
fell into the "proprietary" item category, 
which would have represented little or 
no work for Italian industry. 

• Poor production quality control, par- 
ticularly on items supplied for European 
assembly. 

• Alleged glossing over of the ground- 
support requirements in temis of neces- 
sary equipment, times, etc. Germans, 
who can expect little or no warning in 
event of attack from across their eastern 
border, were particularly disturbed to 
find that their ground crews required up 
to lS-hr.-plus to pre-flight the initial 
aircraft received. Search for some means 
of automating many of the checkouts of 
the aircraft’s 12 major avionic systems 
has been under way for the past several 
months, with a number of U. S. com- 
panies entering bids. 

A basic problem is that, except for 
the Minncapolis-Honcywcll autopilot, 
the systems as a whole were not de- 
signed for automatic checkout equip- 
ment. and no outlets are provided to 
accommodate such units. 

The U. S. firms agree, in the words of 
one spokesman, that they are not blame- 
less. They attribute many of these short- 
comings to the fact that they also lacked 
experience during the initial phases in 
handling a technical export problem of 
such complexity. 

As to the charge that the Europeans 
were not told of the research and devel- 
opment work still required, one Penta- 
gon official connected with the program 
—who also is critical of some aspects of 
the U.S. industry’s performance-says 
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the Europeans “walked into this with 
their eyes wide open. They knew they 
were going to have to make retrofits. 
They didn't want to think about it. 
that's all.” 

Technological Jump 

Another participant in the program 
blames the misunderstandings largely on 
the quantum technological jump re- 
quired of the European firms, particu- 
larly in Germany where companies were 
faced with the necessity of stepping 
almost overnight from licensed produc- 
tion of the relatively simple Eouga 
Magister jet trainer to the complex 
F-104G. He savst 

“When you move into production on 
a program while it is still in the develop- 
ment stage (as was the case with the 
I'-lOdG because of the pressure of West 
German time requirements), there are 
going to be retrofits. We accept it as a 
matter of practice in the [U.S.] Air 
Force, because we've been through this 

"This is the first time these people 
have experienced anything like this, 
they didn’t program enough money for 
it. and they're unhappy. It's under- 
standable. I don't blame them." he 
concluded. 

The Europeans, another adds, "ex- 
pected us to give them the drawings 
and that would be it. 

"There's no place in the system 
they’ve set up to accept changes. This 
is going to be tough." 

Still another participant complains 
that, in the initial stages, some of the 
European contractors were hyper-sensi- 
tive over outside aid in accepting the 
drawings and specifications as they then 
stood. lie says: 

“They didn’t want to believe that 
they might need some help in interpret- 
ing them or translating them into hard- 
ware. They wanted us to hand over the 
drawings, tip our hats and leave.” 
Quality Control 

U. S. contractors also agree that there 
have been instances of poor quality con- 
trol. both in complete systems built in 
America and components shipped to 
Europe for assembly there. Thcv. in 
turn, have their share of complaints’ over 
the state of quality' control within some 
European manufacturing areas. They 
attribute a substantial portion of their 
own mistakes, as well as those within 
Europe, to the rapid production acceler- 
ation in the early stages plus an unex- 
pected subsequent need for more and 
more U. S. items to keep the European 
program moving. 

Thcv contend, however, that the m- 

been blown out of proportion to the 
actual damage they have done to the 
program. 

“In a complicated system like this,” 


one says, "there are going to be defective 
parts that get through. This isn’t the 
Me- 109. and it’s another hard lesson 
they are going through: They buy as 
though every individual item is going to 
work— it isn't." 

In one instance, at least, a European 
contractor set aside a "Chamber of I Ior- 
rors." an inventory of the defective parts 
it had received that had either passed 
inspection in the U.S. or were damaged 
in transit due to faulty packaging. After 
this inventory was exhibited to a visiting 
top official of the U. S. manufacturer, 
the internal ramifications were severe, 
and the number of defective parts has 
since declined appreciably. 


In this instance— and it has its paral- 
lels— "the company concerned should 
have been more careful in a situation 
like this." one observer connected with 
the project concedes, "but aetuallv the 
parts involved were no more than'l-to- 
2% of the total shipped over. The 
[U. S.l Air Force would be glad to do 
as well on the parts it receives. 

"... The parts came out of the same 
bin as those going to the Air Force, but. 
after some of their past experiences, the 
Europeans thought the shoddy parts 
were being deliberately shunted off to 
them." 

Another complicating factor is the 
general complexity of the production 


NEW FROM BUCKEYE! 

#13460 UNDERWING REFUELING NOZZLE 

LIGHTWEIGHT. Aluminum. Weighs 10 lbs. Interior 
metal parts are of non-corrosive stainless steel or 
aluminum bronze. 

FOOLPROOF. New interlock mechanism prevents 
fuel flow ’til nozzle is locked to aircraft adapter. 
Must be closed before nozzle can be removed. 

FAST. Twist to engage. Push lever just 90° to lock 
on. Deliver 600 gpm. with pressure drop of less 
than 8 psi. 

SELF-ADJUSTING. Prevents leakage without man- 
ual adjustments. 

SIMPLIFIED. Minimum of moving parts and seals. 
All critical parts are accessible without complete 
disassembly of valve. Available with “free-swivel- 
ing” inlet adapter or plain threaded inlet. 

Standard Accessories include: dust cap, grounding 
cable, 60 or 100-mesh strainer. Choice of 6-inch 
or 12-inch bicycle-type handles. 
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PURE AS THE DRIVEN SNOW? SNOW WOULDN'T COME CLOSE.. . 



Pure as the driven snow? It's a weak simile for vacuum 
melted alloys. 

With our advanced techniques and equipment at 
Special Metals, Inc. we can maintain in an alloy an 
unexcelled purity and control of chemistry. 

From each alloy we produce we consistently extract 
the highest possible properties. In so doing we give 

SPECIAL METALS, INC. 

NEW HARTFORD 2 . N E W YORK 
FORMERLY THE METALS DIVISIO 
60 


our customers what amounts to a competitive ad- 
vantage: improved performance for their products. 

In the table above, we have given you typical ex- 
ample of the composition control we can maintain 
in melt after melt. The alloy is the one illustrated in 
the photomicrograph - Udimet A, a Mar-Aging type 
high strength steel. 



N OF KELSEY HAYES COMPANY 


program as a whole, not only for the 
airframe with its four separate groups, 
but among the electronic and engine 
consortiums as well. 

ud the “L_. " 

rv has demanded 
that at least one industry within its 
borders obtain its share of the final 
assembly as well as component produc- 
tion of the critical NASARR fire-control 
system and the F-l(MG’s 15,000-lb.- 
thrust General Electric J79-7 turbojet 
powcrplant. Units from each country, 
each with its own standards, plus those 
supplied from the U. S., arc shipped 
from one nation to the other in a con- 
tinual cross-flow to give the primes ex- 
perience in assembly and test. 

"If we had to let a contract like this,” 
a U.S. official in Washington concedes, 
“the GAO [General Accounting Office] 
would try to put us in jail tomorrow.” 

As an example, here’s the planned 
production breakdown for the critical 
dash 41 model (companv designation. 
F15A) of the NASARR fire-control sys- 
tem designed for the aircraft, with each 
country receiving its share of final detail 
production and assembly by assimilating 
parts from the other partners involved: 

• Germany's Teleftinken GmbH— pro- 
duction, with its subcontractors, of the 
synchronizer and the intermediate fre- 
quency post amplifier for all four 

• Holland's N. V. llollandsc Signal- 
apparatens (SIGNAAL) — production 
with subcontractors, of the antenna and 
mount, load isolator, comp 
ble waveguide, waveguide 
dummy load. 

• Belgium's Manufacture Beige de 
Lamps ct de Material Elcctronique 
(M.B.L.E.)— production, with subcon- 
tractors, of the indicator radar, com- 
puter (under a SIGNAAL subcontract), 
the low voltage power supply and the 
electronic control amplifier. 

• Italy’s Fabbrica Italiana Apparecchi 
Radio S.p.A. (F.I.A.R.)— production, 
with subcontractors, of the automatic 
electronic frequency control, transmit- 
ter. waveguide coupler, clearance plane 
indicator and radar set control. 

The licensees have received 150 sets 
from North American’s Autonetics 
Division and are in the process of 
checking them out prior to customer 
shipment. Next step will be to put 
North American-supplied units to- 
gether, then the assembly of individual 
black boxes into component systems 
and, finally, the construction of the 
units themselves from the ground up. 

The situation for the GE J79 power- 
plant, although providing considerably 
fewer headaches, is substantially the 

Of the three firms involved, all have 
a final assembly and checkout quota, 
and all three are producing parts that 
will find their way into each engine 


iwitch and 


that conics off the respective lines. 

With the 144 knock-down engines 
supplied by General Electric from the 
U. S. to get the program under way and 
accelerate the initial learning curve in- 
cluded in the totals, Germany’s BMW 
Triebwerkbau GmbH and its subcon- 
tractors arc responsible for the final 
assembly of 652 powerplants, Belgian 
FN works for 534 and Fiat for 262. 
No Dutch firms are involved as prime 
contractors. 

So far, the program is on schedule, 
and there appear to be no serious 
hitches for the future. As of July 1. 
210 of the powerplants had been assem- 
bled or built in Europe. 

“The engine didn't really represent 
the quantum jump some or the other 
components did,” one spokesman says. 
“These companies have been cutting 
metal for years, and they’re good at it. 
They've worked with turbine engines 
before and they know what they are 

Slowly, other production and de- 
liveries are coming apace. 

Litton Industries and its European 
subsidiary have delivered more than 190 
inertial navigation platfonns to date and 
are scheduled to reach about 440 by 
the end of the year. International 
Telephone & Telegraph Corp. and its 
German associate, Standard Elcktrik 
Lorenz, have delivered approximately 
180 Tacan units thus far and will be 
approaching the 440 mark by Jan. 1. 

Systems, after many a problem and 
with more ahead, are beginning to move: 
the program, after a number of false 

"We're still nervous," one contractor 
admits, “but now we think it's going 
to go,” 


This is II 
he problem 




ropes 


Specific roadblocks I 
come — technical, political, manage 
Financial — proposals that might /aci 
tore licensed production projects, 
w hich U. S. firm- ' - • 


genera 


mtiook in Europe will be disc 


Soviet Hydrofoils 

its first large, ocean-going, all-welded 
hydrofoil boat. Built by the 
Sormovo plant at Gorkv, the 
called the Vikhr (Whirlwind). 

The Vikhr will be able ti 


e 300 pi 


is hydrofoils espitnlb designer 

speed is about 43 mpli 
Russia has ’ 
if a hvdrofoi 
.-raft. 
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AERONAUTICAL ENGINEERING 



First photo of the North American A3J-2 initial test article shows hump for additional fuel behind cockpit. 


First view of A3J-3, in artist's concept, shows belly fairing for addition of tactical reconnaissance gear. 


First Photos Show Long Range, Reconnaissance 



Prototype of A3J-2 (above and below) has bombardier-navigator's window faired over. Production versions will retain it. Landing sequence 
(below, and bottom opposite page) shows large flaps on wing trailing edge. Note change in deflection of slab tail during touchdown. 


A3J Versions 


Two new versions of the North American 
A3J Vigilante are undergoing development 
and test under a S67-niillion Bureau of 
Naval Weapons contract. The A3J-2 (all 
photos except top. p. 63) is a longer range 
version of the A3J with added fuel stored in 
an acrodynamically faired hump behind the 
bombardier-navigator's compartment. Tire 
A3J-3 (top, p. 63), shown in an artist’s con- 
cept, is a reconnaissance version and fairing 
on belly is one of the few external modifica- 
tions. In the A3J-2, larger trailing edge flaps 
are required for the added fuel weight, and 
boundary layer control blowing is added to 
the forward wing surface as well as the aft 
section on the A3). The A3)-3 will include 
these wing modifications also. 



Additional attachment for droppable fuel tank is on each A3J-2 wing. 


Prototype A3J-2 approaches touchdown with leading and trailing edge flaps extended. Only one prototype is planned for the program. 
Follow-on aircraft arc referred to as test articles and will become part of the military inventory at the conclusion of testing. 




CURTISS-WRIGHT Model X-100 testbed totaled 235 hr. test time on ground, in tether and in flight with company and NASA pilots. 


X-19 YTOL Proposed for Wide Application 


By David A. Anderton 

Caldwell, N. J.-Two Curtiss- Wright 
Corp. X-19 VTOL research aircraft 
being completed under contract to Air 
Force Systems Command will show 
only minor changes from the Model 200 
aircraft designed and partially built with 
corporate funds. 

Small increase in fuselage length and 
the addition of some external equip- 
ment will make the difference between 
the Model 200 and the X-19. First of 
the two is approximately 55% com- 
pleted and the second is about one-third 
finished. Because of this advanced 
state of construction, delivery of the 
planes is scheduled for mid-1963. 

Total funding for the contract ap- 
proaches S3 million, exclusive of the 
money already spent by Curtiss- Wright. 
The Air Force contract, to be managed 
by Aeronautical Systems Division, will 
be paid for with tri-service VTOL ap- 
propriations. This makes the X-19 the 
third tri-service VTOL aircraft design; 
the other two are the Hillcr-Rvan- 
Vouglit tilt-wing design primarily for 
Army, and the Navy's competition be- 
tween Bell and Douglas for a ducted- 
propeller aircraft. 

The X-19 is powered by a pair of 
Lycoming T55-L-5 turboshaft engines 
each delivering 2,200 hp. in military 
rating. They drive four tilting propellers 
mounted in nacelles at the tips of tan- 
dem high wings. Cross-shafting con- 


nects engines and propellers so that 
either one or both T55s can drive all 
four propellers continuously. 

All four propellers are rotated to the 
horizontal plane for takeoff as a VTOL 
aircraft. During the hovering and low- 
speed portion of flight, the control 
around all three axes comes from dif- 
ferential propeller pitch. In pitch, for- 
ward and aft propellers show the pitch 
angle differential; in roll, the right and 
left paired propellers operate with dif- 
ferential pitch angles, ror yaw. diago- 
nally opposite propellers experience the 
pitch angle change. 

The propellers arc tilted forward for 
transition to cruise; during this phase, 



control is handled by a combination of 
differential propeller thrust and aero- 
dynamic service controls. Differential- 
thrust control is phased out as the air- 
plane accelerates in forward flight, and 
above 175 kt. both nacelles and pro- 
pellers are tilted fully forward to the 
horizontal reference attitude. In level 
Bight, the forward wing carries about 
60% of the gross weight and the rear 
wing about 40%. 

Current design gross weight is 12,300 
lb., including 800 lb. of payload in ad- 
dition to the 400-lb. weight allowance 
for the crew. Speed for best range— 
currently calculated at 735 naut. mi. 
including 10% fuel reserve and 5% 
increase in engine fuel consumption 
over the specification figurcs-is 300 kt. 
true airspeed. Maximum speed in level 
flight at 17.500 ft. is 400 kt. true air- 

Hovering ceilings are based on gear 
box structural and weight design to 
meet requirements at present engine 
ratings. The calculated hover ceiling 
at design gross weight on a standard 
dav is 9.500 ft. For a 95-deg. dav, it is 
6,000 ft. 

All these missions can be perfonued 
with single-engine takeoff and landing 
capability as well. Cabin is pressurized 
for altitude performance. 

As it stands, the X-19 is overpowered; 
calculated takeoff power is about 50% 
of that installed. So with both engines 
running at about half-throttle settings 
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X-19 MOCKUP lias redesigned canopy for better visibility. Cabin rear side door will be widened in lengthening of fuselage. 


to USAF Role 

for takeoff, an engine failure would 
mean opening the throttle to the stops 
to restore the original power level. 
Cruise flight takes about 30% power 
from both engines, so that long engine 
life is an expected dividend. 

Other claims for the design include 
the following: 

• Controlled landing could be made 
even if any one propeller were lost. 

• Stall-free transition with power on. 

• If the power tilting system failed, the 
piopcllcrs can be cranked up by hand 
to a tilt angle of 20 deg., and a normal 
landing can be made at 105 kt. 

• Propeller blade life, rather than that 
of a usually short-lived rotor blade, is 
the dynamic system's pacing factor. 

• Maximum stress on the propellers is 
no higher than the stresses encountered 
during letdown on the old Boeing 
Stratocruiscr propellers. 

Long Wait 

Announcement of the contract, 
which will provide SI. 8 million for the 
work to be done in the remainder of this 
calendar year, comes after a long period 
of frustrating waiting by the Curtiss 
design and development team headed 
by Joseph M. Mergcn, now director. 
VTOL Systems. The design was begun 
early in 195S. and after progressing 
through development and flight test- 
ing of the Model X-100 test vehicle, 
was released for construction. But in- 
ti mal problems that plagued Curtiss- 


Wright a few years back, plus a lack 
of large production orders, left the com- 
pany with a limited amount of risk 
capital. Management was reluctant to 

even though it was close to completion 
of test aircraft. 

The contract has advantages for both 
parties: the Air Force gets a pair of test 
aircraft for much less than it could 
possibly have bought them starting 
from scratch, and Curtiss-Wright gets 
to finish the planes and hopefully to 
prove once and for all the different 
principle of lift and propulsion that 
makes its design different. 

That different principle is the appli- 
cation of the radial force produced by 
propellers designed to take maximum 
advantage of that force. In combina- 
tion with the thrust of the propellers 
and the lift of the wing, this radial 
force fills the gap of the difficult tran- 
sition period, when thrust is decreasing 
and wing lift hasn't yet built up to a 
value to sustain lift. 

Aerodynamics of the configuration 
are complex, in a geometric way. and 
the interactions of the propeller flow 
streams with those of the stub wings 
produce a favorable aerodynamic con- 
figuration when the geometry looks 
completely unfavorable. One example 
of this: Even at a high angle of pro- 
peller tilt, the wing starts to lift at 
about 30 kt. because of the rotational 
velocity increment available to the wing. 

Basic wind tunnel work on the radial- 
force principle as applied to the Curtiss- 
Wright VTOL studies was performed at 


the Ames Research Laboratory of the 
National Aeronautics and Space Ad- 
ministration. Parallel aircraft perform- 
ance and stability tests were made in 
the laboratories of the Massachusetts 
Institute of Technology. 

This test work was applied to the 
development of a two-propeller test 
vehicle, the Model X-100. which later 
flew a total of 235 hr. at the hands of 
company and NASA pilots in ground, 
tether and flight tests. 

More than 2,000 hr. of wind tunnel 
time on the Model 200 design were 
completed at MIT, primarily in aircraft 
performance and stability. Flight tests 
of the X-100 had verified the perform- 
ance of the propellers. 

Mockup Interior 

Mockup of the X-19 is built with a 
transport interior seating six in addition 
to the crew; the capacity of the X-19 
is such that the interior can be laid out 
for 10 troops in an assault transport 
mission, or for other combinations of 
rescue and retrieval missions, missile 
site security, or some other tasks that 
now confront military planners. 

One major change has been made in 
the mockup. modifying the windshield 
shape from a gentle slant to a steeper 
angle to improve visibility considerably. 
Fn trance door at the rear of the cabin 
will be widened from its present di- 
mension of 25 in. to 42 in. This allows 
for a door which can be much more use- 
ful for hoist operations in a rescue or 

Pilot’s cockpit in the mockup and in 
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Is your problem 

RELIABILITY? 

FREBANK COMPANY’S 

leadership is unequaled 
in the design, develop- 
ment and manufacture 
of precision 

REGULATORS 

for 

missiles and rockets 

The Model 4890 Pressure Regulator (illustrated 
above) is a single-stage, pilot-operated dewier 
tended to control pressure in a gas-filled reser 



V/STOL TRANSPORT with four-ton payload capability is an advanced application of the 




the first experimental aircraft is planned 
with a conventional set of controls for 
the right seat occupant, and a helicopter 
set for the left-scat occupant. Throttles 
are on a console between the scats, 
where the right-hand pilot can reach 
them in the conventional manner; there 
is also a throttle rigged like a collective 
pitch stick at the left-hand side of the 
ieft seat, so that helicopter pilots will 
not feel too strange. 

This combination of control systems 
is frankly experimental and both the 


company and the Air Force hope to find 
the best system after some flights have 
been made. 

Remainder of the cockpit is conven- 
tional with standard instrumentation. 
There are no ash trays or foot-rests— 
"probably the first design change we'll 
be asked to make," said Mergen-but 
otherwise the cockpit is comfortable, 
roomy and more than adequate. Injec- 
tion seats will be fitted in the two ex- 
perimental aircraft, and there will be a 
slight modification of the canopy 
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THERE’S NO 
SUBSTITUTE FOR 
VISUAL INSPECTION 


EVEN ON TURBINE ENGINES 


Detailed, exacting visual inspection of Dart 
flame tubes is used to find cracked cooling 
rings, loose rivets and other discrepancies. 
The inspection is very precise — and very 
honest, for the flame tube is as vital to turbine 
engine life as cylinder condition is to piston 
engines. 

Like cylinders, flame tubes are normally 
good for more than one operating cycle. If 
they are defective, they are repaired in the 
Airwork shops, using modern methods for 
handling high temperature metals. 

If necessary, the flame tube is sectioned 
on a lathe, and a new center section added. 


Then the tube is rewelded under a blanket 
of argon gas to prevent oxidation of the 
sophisticated metal at high temperatures. 

The volume of Dart engines handled by 
the Airwork shops, justifies the best available 
test and re-work equipment. But, in many 
cases, the best test equipment available is 
still the honest craftsmanship of well qualified 
inspectors; working for a company with a long 
tradition of quality. We offer you this at 
Airwork . . . and back it with the trouble-free 
experience of our many turbine and piston 
engine customers. Write for our new bro- 
chure, "Essential Aviation Services". 


ESSENTIAL SERVICES 
TO AVIATION 
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Check your needs 
with Monsanto's 
FLUIDESIGN service: 

1. More job-proven functional 
fluids than any other manu- 
facturer in the world 

2. Design-oriented fluids 
know-how to help you devel- 
op safer, more compact, and 
more reliable equipment 

3. Years-ahead research on 
new types of fluids 

4. Sophisticated field appli- 
cation experience with fluids 


Be sure to get your fact- packed 
FluiDesign file. Write on your 
letterhead to: 


Monsanto Chemical Company 
Organic Chemicals Division 
FluiDesign Service Dept. 204-K 
St. Louis 66, Missouri 


Design in reliability and mobility — compactly — with Monsanto liquid dielectric coolants 

Deaf, dumb, blind circuits can't trigger electronic countermeasures. Whether your electronic package is 
to be used for three-dimensional radar, a telemetering system, or command missile guidance— you can design 
it smaller, more mobile, more reliable with Monsanto dielectric coolants. These liquids dependably transfer 
heat away from high-power packages; keep transmitters, computers, power supplies precisely heat-mod- 
ulated in the narrowest optimum-temperature operating range. Design your circuits for ground detection 
stations and highly mobile field units with liquid cooling. Monsanto offers you a choice of fluids. 


COOLANOL® FLUIDS— a choice of dielec- 
tric coolants with different temperature ranges. 
They lubricate, hydraulically actuate, pinpoint 
heat control. Stay liquid through an operating 
range of 500° F.l 


FLUID OS-59 — offers a —65° to 500 0 F. 
operating temperature range for specialty high - 
frequency transformers. Compatible with elec- 
tronic construction materials ; has good dielectric 
properties and excellent thermal stability. 


EXPERIMENTAL FLUIDS (CLASSI- 
FIED). Ultra -high temperature range dielectric 
coolants under development for higher power 
circuits in more extreme environments. Heat- 
stable. free -flowing at low temperatures, and 
radiation • resistant. 
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BASIC TEST FOR MEDIA SELECTION: 

In the 
world-wide 
aerospace 
market 
Ask anyone, 
anyone 
you’re trying 
to sell 
what 

publication 
he reads and 
respects most. 


Aviation Week 
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A McGRAW-HILL PUBLICATION 
330 WEST 42nd STREET 
NEW YORK 36, N. Y. 
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X-l 9 LIFTS OUT of an unprepared field in artist’s conception, with nacelles tilting forward to start the transition. 


structure to accommodate these seats. 

For this Aviation Week reporter, 
the onlv drawback was a low fuselage 
height, necessitating a well-bent back 
in getting in and out. But once in the 
cockpit, the seats were comfortable, 
there was plenty of leg and arm room, 
and the seat adjustment range was more 
than was necessary in both the fore-and- 
aft and up-and-down directions. 

Two standard queries arc posed to 
even proponent of VTOL designs: first, 
what about the outflow velocity under 
the hovering aircraft, and second, what 
about the noise level? 

Tests made comparing the Model 
X-l 00 test vehicle to the Hiller 11-12E 
helicopter showed that the X-l 00 out- 
flow velocity was less than that of the 
helicopter at distances greater than 


about 25 ft. from the centerline of the 
aircraft. Typical difference was about 
10 mph. Toward the center of the flow 
area, the velocity increases for the 
X-l 00, compared with the helicopter, 
with a substantial incremental velocity 
charged to the X-l 00. These latter 
values were computed by momentum 
theory. 

Ciirtiss-Wright says the aircraft is in- 
herently quiet, with powerplant noise 
masked by the low propeller noise level. 
Residual thrust level is low because of 
the exhaust velocities being low, and 
that means that the exhaust noise of 
the engines is also low. Intake is high 
and feeds a plenum chamber: that and 
the configuration should combine to 
minimize compressor noise ahead of the 
engines. 


The company emphasizes that the 
X-19 is basically an airplane that has 
VTOL capability, and points out a 
half-dozen missions that a developed 
aircraft of this type could perform: 
surveillance, anti-submarine warfare, 
rescue, liaison, light transport and low- 
level attack. Some of the claims ad- 
vanced for superiority in these missions 
depend on verification of the principle 
of flight and the realized advantages, 
but others can be considered inherent 
in the design. 

For example, the wing loading of 
the aircraft is high, which is a known 
desirable characteristic for low-level, 
high-speed flight. High wing-loading 
values minimize turbulence and give 
some gust alleviation under these con- 
ditions. 



Army Studies HU-1 Amphibious Capability 

Float gear for Bell HU-1 series helicopters will be evaluated by U. S. Army. Floats, made by Air Cruisers Division of Garrett Corp., are 
20 ft. long and have a 33-in. dia. with a total displacement of 113 cu. ft. per pair. Weight is approximately 350 lb. 
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INSTRUMENTATION FROM CEC 


keeps milk pure in Melbourne.. 

A Mass Spectrometer on an Australian dairy farm seeks out 
milk impurities ... A Recorder/ Reproducer and Vibration 
Transducers take part in model tests of a new skip design . . . 
AND both instruments are from CEC — producers of instru- 
ments for measuring and recording physical and chemical 
phenomenon . . . analytical instruments . . . process control 
instrumentation... high vacuum technology. CEC instruments 
deliver an important end product: FACT. . . mathematical 
fact . . . vast amounts of data obtained quickly, accurately and 
reliably. If information is a key element in your industry . . . 


builds better ships in Maryland 

whether in research and development or in production . . . CEC 
instrumentation may be of service to you. Why not find out? 
A call to your nearby CEC sales and service office will bring 
an expert to consult with you — or your request will bring our 
new 28-page brochure describing CEC's capabilities. Ask for 
Bulletin CEC 302. 

CEC/Bell & Howell 

CONSOLIDATED ELECTRODYNAMICS, Pasadena, Calllornla . divisions: 
ANALYTICAL 4 CONTROL • TRANSDUCER • DATA RECORDERS 
DEVAR-KINETICS • subsidiary: CONSOLIDATED VACUUM CORPORATION 


PRODUCTION BRIEFING 


control centers with hardened launch 
silos near Mahnstrom AFB, Mont. 


Kaman Aircraft Cerp. has completed 
a flight evaluation of the Lycoming 
T53-9 engine in a standard I4-43B heli- 
copter bailed from the Air Force. Com- 
pany says the engine is fully compatible 
and provides increased performance and 
range. Kaman is proposing adoption of 
the engine in some future H-43B pur- 
chases. II-43B currently uses the T53-1 

Six Air Force Academy volunteers 
aged 20 to 22 completed 1 4 days work- 
ing as a team in a simulated crew com- 
partment of a space vehicle at Lockheed 
Marietta Corp. on June 24, Air Force 
announced recently. First analysis of 
the experiment indicated that a crew 
could perform well on a space mission. 

Martin Co. has been awarded a Na- 
tional Aeronautics and Space Adminis- 
tration contract to prepare a lunar hand- 
book and a manual on earth orbital 
operations. 

United Technology Corp. has re- 
ceived a S535.100 USAF contract to 
conduct research in non-destructive 
testing techniques for large solid-pro- 
pellant rocket motors, including grain 
radiography, vibration, ultrasonic and 
infrared sensing. 

Ling-Tcmco-Vought/ KD2U-1 super- 
sonic target drone version of the 
Rcgulus 2 guided missile will be used 
by the Navy at Roosevelt Roads, Puerto 



C-141 Forging 

Aluminum bulkhead forging, weighing 1,340 
lb. with surface area of 2,700 sq. in., part 
of one main bulkhead in Lockheed’s C-141 
air freighter now being built at its Georgia 
Division (AW Oct. 9, p. 50) is shown after 
being pressed from a billet at Wyman-Gor- 
don plant at North Grafton. Mass. Wyman- 
Gordon uses a 50.000-ton capacity closed-die 
forging press to shape the billets. Two of 
the forgings shown and three other forged 

Gordon savs the forgings replace hundreds 
of components that arc used in fabricated 
bulkhead construction. 


Rico, for Atlantic Fleet training and at 
Navy’s Missile Test Center, Pt. Mugu. 
Calif., for research and training with 
various air-to-air missiles. 

Ets-Hokin and Galvan, Inc., San 
Francisco construction firm, has re- 
ceived a S500.000 contract from the 
Boeing Co. to maintain 2,000 mi. of 
buried communications cable connect- 
ing Minuteman ICBM underground 


Douglas Aircraft Co. and Rand Corp. 
have been awarded parallel six-month 
study contracts by NASA’s Marshall 
Space Flight Center to determine post- 
Nova optimum chemical rocket vehicle 
configuration (AW Apr. 9. p. 31) for in- 
creased efficiency in boosting Nova-size 
or greater payloads. 

Bell Helicopter Co. and Mitsui &■ 
Co., Ltd., of Tokyo, have signed a $5- 
million licensing agreement covering dc- 


WHO BUILT THE TIROS STRUCTURES? 



RCA developed the NASA weather satellite . . . Lavelle built the complex 
18-sided structure to carry its active components. Lavelle specializes 
in the precision fabrication of sheet metal structures for missiles and 
space vehicles, aircraft and ground support equipment. Major contrac- 
tors know it. Write for brochure detailing Lavelle quality controlled 
services: Engineering Production Planning / Sheet Metal Forming / 
Welding / Machining / Metal Finishing. 


csgiCIavelell/s, 


LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N. J. 
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AT RADIATION, CHALLENGE IS OPPORTUNITY 

Example: A single system solves many wide-band-coverage antenna problems 


An entirely new type of antenna system is now available from 
Rodiation, Incorporated. Product of a unique engineering con- 
cept, TELSCOM" (Telemetry -Surveillance- Communications! 
will solve problems of bandwidth, reliability and logistics. This 
single antenna is designed for command , search, acquisition 
and tracking over a full decade band for a variety of missions. 

The Model 4061-2 system offers medium gain and provides 
coverage over the entire band from 200 to 2300 me with select- 
able polarization, larger aperture configurations are available 
to meet high gain applications and system design can be tai- 
lored to cover other decade bands without compromising 
flexibility In the choice of polarization. Mechanical design of 
the system reduces inertia and correspondingly introduces 
high tracking performance with minimum drive power. 

Thus, TELSCOM eliminates the need for "ontenna farms" or 
feed changing associated with the myriad missions requiring 
aerospace ground support. A single set of RF terminals is used 


for all functions. Maintenance is greatly reduced too, through 
highly reliable transistorized servo circuitry, replaceable mod- 
ules, immediate access to lest points and adjustments at the 
front panels. 

This important advance in the art of antenna design could 
only be accomplished through the combined efforts of an ex- 
perienced and talented team of engineers . . . such as those at 
Radiation, If you'd like to become a part of this group, send 
your resume or write for more information. Personnel Director, 
Dept. AW-8R, Radiation, Incorporated, Melbourne, Florida. 
Radiation is on equal opportunity employer. 


livery and fabrication of 16 of Bell's 
204 Series turbine-powered helicopters 
to the Japanese firm. 

Supersonic versions of the North 
American-Columbus Division Red- 
head/Roadrnnner target missile system 
will be launch-boosted by a new solid 
propellant booster approximately 85% 
more powerful than the booster for 
subsonic models of the target. The 
new boosters will feature a longer 
motor ease loaded with Rockctdyne 
Solid Propellant Division Flexndyne, a 
carboxvl-termmatcd linear polvbuta- 
dienc. Earlier motors for the subsonic 
mission, also fabricated at SPD. Mc- 
Gregor. Tex., use an ammonium- 
nitrate propellant. The latter develops 

5.000 lb. thrust for about 6 sec. Red- 
head Roadrunncr's flight propulsion is 
provided by a Marquardt ramjet. 

Army 124-E Ryan Fircbee jet drone 
recently achieved a record altitude of 

61.000 ft. and set a record of endurance 
at high altitude by flying 84 min. at 

55.000 ft. or above, in a flight over the 
White Sands, N. M.. Missile Range. 
The flight lasted 112 min., of which 107 
min. was powered flight and 5 min. was 
glide prior to parachute recovery. 

Linde Co., division of Union Carbide 
Corp., has been selected by National 
Aeronautics and Space Administration 
to supply liquid hydrogen for NASA 
research and development programs on 
the West Coast. Sevcn-vear contract 
for approximately S75 million calls for 
maximum procurement of about 275 
million lb. of liquid hvdrogcn. Linde 
will build a liquid hydrogen supply 
plant near Sacramento. Calir.. near the 
development site for Aerojet-General's 
M-l space booster. Linde is now sup- 
plvmg liquid hydrogen for West Coast 
use from the company's new facility in 
Ontario. Calif. 

Bndd Co. will build 20 bodies for mo- 
bile passenger lounges ordered by FAA 
for Dulles International Airport. 'Wash- 
ington. D. C-, under a S2. 16-million 
subcontract from Chrysler Corp. 

Navy patrol squadrons VP-8 and 
VP-44.’ based at Patuxent River Naval 
Air Station. Md., will be the first oper- 
ating units to receive Lockheed P5V-I 
Orion anti-submarine warfare airplanes. 
First of 22 P5V-ls. slated for squadron 
duty by the end of this year will be de- 
livered to Patuxent River in July. 

Tenney Engineering. Inc., Union, 
N. J.. will build a space simulator for 
the Italian government which will be 
made available for tests by all other 
North Atlantic Treaty Organization na- 
tions in Western Europe. The simu- 
lator will be 11 ft. wide x 12 ft. deep 



o 
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Vibrations in the “high-Q" region have caused this astronaut 
to lose control of his space craft — an abort is certain. He 
will have a cup of coffee before his next flight. ■ Hazards of 
space flight are regularly duplicated in the moving-base 
manned aerospace-flight simulator at the Vought Astronautics 
SPACE ON EARTH Center . . . with realism right down to the 
bone-shaking vibrations which wring an involuntary "Ouch” 
from test pilots. ■ The flexibility of the Vought simulator 
equipment permits it to mimic a wide variety of air and space 
craft with minimum modification, so that valuable information 
for America’s space program is gathered without risk to human 
life or expensive equipment. ■ Beyond simulation, Vought 
Astronautics is at work on many space projects from orbital 
rendezvous to fuel tanks for Saturn and NASA's Scout rocket 
system. Write today for the complete story of the concept-to- 
countdown capabilities of the Vought Astronautics Division. 


/7 CHANCE VOUGHT CORP. 

LJ A DIVISION OF UNG-TEMCO-VOUGHT. INC. 
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Sperry offers 60-day delivery on 
a low-cost K band reflex klystron 


Tlie SRK-291, a new lov cost K band 
reflex klystron oscillator offering dra* 
malic cost savings in microwave systems, 
is now available from Sperry Electronic 
Tube Division within 60 days from re- 
ceipt of your order! Sperry’s new tube 
operates at frequencies ranging from 
21 to 24.5 Cc. Within these frequency 
limits, it offers a l'/jj Cc mechanical 
tuning range and a low temperature 
coefficient. The SRK-291 is priced at 
only 81495. 

PARAMETRIC PUMPING 
APPLICATIONS 

The SRK-291 is specially suited to the 
requirements of parametric amplifier 
pumping, since its power output — 80 
mW minimum — is more than adequate 
for parametric amplifier pumping de- 
mands. Its low price, wide bandwidth, 
and inherent stability remove the tech- 
nical and economic limitations that for- 


merly hindered the use of parametric 
amplifiers in many systems. 

OTHER APPLICATIONS 

Sperry's versatile new tube also shows 
great desirability for application in short 
range communications systems, beacons, 
and microwave links. Extreme mechani- 
cal ruggedness, light weight (only 3^4 
ox.), and small size, make the tube ideal 
for airborne as well as ground-based 
installations. 



SRK-291, typical P out vs. Froq. 


NEW, FREE BROCHURE 
A new, free brochure describes the capa- 
bilities of the SRK-291 in greater detail. 
For your copy , write to Sperry Electronic 
Tube Division , Sec. 148, Gainesville , 
Florida. 

Since the SRK-291 is available within 
60 days, it represents an immediate solu- 
tion to your present problems, whether 
you are designing a new system or con- 
centrating on improved performance for 
an operational one. Cain & Co., which 
represents Sperry nationally, has a sales 
engineer near you. He’ll be happy to 
help you work out specification details. 
Call him today. 



GAINESVILLE, FLA. / GREAT NECK, N. Y. 
SPERRY RANG CORPORATION 
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and will be designed to simulate con- 
ditions 200 mi. above the earth, with 
a — 320F temperature. 

Engelhard Industries, Inc., Newark, 
X. ).. lias received a Sl-million USAF 
contract to supply self-contained port- 
able generators for field production of 
hydrogen to fill weather balloons. 

Celestial Mechanics Research Center 
has been established at New Haven. 
Conn., under the joint sponsorship of 
the Office of Naval Research and the 
Air Force Office of Scientific Research. 

Improved Aerojet second stage rocket 
motor programed for Wing 2 Minute- 
man ICBMs scheduled for silo deploy- 
ment at Ellsworth AFB, S. D., will have 
titanium casing 30% lighter than pre- 
vious steel easing, and lighter weight 
movable nozzles. Stage is scheduled to 
be flight-tested at Cape Canaveral in 
a Minutcinan launch. 



Crash Locator 

Automatic lightweight salt water activated 
crash locator radio beacon, a replacement for 
the 50-lb. “Gibson Girl” hand-crank signal 
generator used on transoceanic jet flights 
lias been developed by Hycon Mfg. Co- 
Monrovia, Calif. The unit, called “Hv- 
marker 4" weighs 43 lb. and measures 421 
in. long with a 15 in. antenna. Hie beacon 
floats base down with the antenna 7 in. out 
of the water and will broadcast continually 
for 42 hr. on the international distress fre- 
quency. the manufacturer says. Federal 
Aviation Agency recently issued a Technical 
Services Order approving the beacon. Unit 
will be sold by Air Cruisers Division of Gar- 
rett Corp., Belmar, N. J. 




Only one way to clean it. Ultrasonically. 


Compleic cleanliness is a must in the production of precision gyroscope 
pans. A grain of dust, a microscopic fiber, even a fingerprint could spoil 
its performance. 

Manufacturers of these tiny components and assemblies have found only 
ultrasonic cleaning can do the job properly . . . and high-powered Westing- 
house ultrasonic equipment does the job best. 


Solid state ultrasonic generators are trouble-free. All-metal Magnapak 
transducers cannot be overdriven, and deliver more cleaning power per 
watt than any others. 

Westinghouse offers standard equipments in tank sizes from lVi to 600 
gallons, and powers up to 25,000 watts, or cleaning installations engi- 
neered to your production problem. 


For more information or a demonstration, contact Westinghouse 
Electronics Division. 2519 Wilkens Avenue, Baltimore 3, Md. 
be sure ... if it's Westinghouse. 


You can 


Westinghouse (w) Ultrasonics 
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General Electric High Reliability solid or 


foil Tantalytic* capacitors qualified for: 

ATLAS-MERCURY 
i MINUTE MAN ' 

H NIMBUS 

I O AO 

* TITAN 

POLARIS 
DYNA-SOAR 


Your program can be the next to benefit from the unprecedented 
dependability of General Electric High Reliability solid and foil 
Tantalytic capacitors- products of a major breakthrough in capaci- 
tor reliability. What made the High Reliability line possible? A 
completely separate management group, a separate white room 
facility, and constant testing of capacitor designs (250,000 unit 
test hours weekly); then, in-process computer control of unit manu- 
facture to assure adherence to test results. Now, our unit failure 
rate goal of .001% per thousand hours on foil has been achieved. 
Foil ratings available from 10V (.25uf) through 150V (300uf), 85C or 
125C — solid ratings from 6V (.033uf) through 35V (120uf), all 85C. 
Join the seven programs which have already qualified these capacitors. 
Build General Electric High Reliability capacitor dependability 
into your present or future programs. See your G-E Sales Engineer, 
or write Section 430-09, General Electric Co., Schenectady 5, N.Y. 
Capacitor Department, Irmo, South Carolina. 
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Practical temperature measurement 


from 1°K to 7000°F 



Honeywell supplies workable, 
accurate cryogenic thermome- 
ters, filled - bulb thermal systems, 
resistance thermometers, ther- 
mocouples, and infrared Radi- 
amatic Pyrometers to measure 
temperatures from the very bot- 
tom of the temperature scale to 
well beyond the combustion 
range of most rocket propellants 
and propellant combinations. 


FOR THE NEW WORLD OF 
CRYOGENICS. Today, avionics, 
rooketry, electronics, and new 
industrial processes are depend- 
ing more and more on applied 
cryogenics, the workaday utili- 
zation of extremely low tempera- 
tures in materials testing and 
metals treating, superconductiv- 
ity, masers, and many other 
areas of strange and wonderful 
possibilities. As constantly im- 
proved and more effective cryo- 
genic tools — valves, pumps, in- 
sulation, etc. — are developed to 
broaden the useful application 
of cryogenics, Honeywell keeps 
pace in supplying instruments 
for measuring and controlling 
extremely low temperatures. 
Typical of this is the creation of 
the Honeywell Germanium Re- 
sistance Thermometer, which 
measures from 1°K to 100 "K. 
Available in probe, surface con- 
tact, and threaded insertion 
models, it provides a relatively 
strong signal output that can be 
accurately measured and record- 
ed by means of standard poten- 
tiometers such as Honeywell’s 
ElectroniK 15. 


GETTING WARMER, the Envi- 
ronmental Range (-280°F to 
0°F) is reached. Here extreme 
cold, such as that encountered 
in space simulation, must be ac- 
curately measured. Beyond this 
is the Biological Range, a nar- 
row band extending roughly 
from 0°F to 200°F within which 
ordinary life functions are pos- 
sible. For both of these ranges. 


Honeywell supplies filled-bulb 
thermal systems, resistance ther- 
mometers and thermocouples 
for very close measurement of 
temperature, under widely vary- 
ing conditions. 


GOING UP THE SCALE in the 
practical use and measurement 
of heat, the Industrial Process 
Range is reached. This extends 
roughly from 200°F to 5000°F. 
Honeywell makes a number of 
standard sensors for use in this 
particular range: infrared Radi- 
amatic Pyrometers and many 
types of thermocouples, each of 
which has its own individual 
measurement range and sphere 
of usefulness. 


TO 7000°F. Beyond the Industrial 
Process Range lies another which 
may conveniently be called the 
Rocket Fuels Combustion Range. 
In this, temperatures reach up 
to 7000°F (4144°K). Most rocket 
propellants and combinations 
of propellants have combustion 
temperatures below this figure, 
which is the upper limit of 
Honeywell’s small-target infra- 
red Radiamatic Pyrometer, 


If you are involved in the zneas- 

mediate temperatures, Honey- 
well can undoubtedly be of real 
help to you. In addition to hav- 
ing the world's most complete 
line of instruments to work 
from, Honeywell welcomes the 
complete responsibility for en- 

systems, from feasibility stud- 
ies through installation and con- 
tinuing maintenance. If you are 
doing work that involves tem- 
perature extremes, call your 
nearest Honeywell Branch Of- 
fice. Minneapolis-Honeywell. 
Wayne and Windrim Avenues, 
Philadelphia 44. Pa. In Canada, 
Honeywell Controls, Ltd., To- 
ronto 17, Ontario. 


Honeywell 

[H| i*L Ctort&t 


HONEYWELL INTERNATIONAL Sales and service offices in principal elites ol the world. Manufacturing in Untied Stales, I 






Dassault Balzac Engine Details Shown 

French Dassault Balzac VTOL fighter testbed (AW July 50, p. 18) will use eight 
Rolls-Royce RB.108 lift-thrust turbojets installed in the fuselage during tethered tests 
which were scheduled to begin last week. Engine at right is Rolls-Royce RB.162. 
used in Dassault Mirage ?V. planned as follow-on to Balzac. Below, louvered bleed- 
air outlets for Balzac, shown on prototype )ust aft of the cockpit, open just prior to 
takeoff. Hinged slotted door for lift engines rises vertically about 18 in., and lower 
non-louvcred doors swing to either side. As speed increases, spring-loaded louvers arc 
closed, and, following transition, door is closed flush. 
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FEP TEFLON*-INSULATED CABLE 

O BUILT-IN UNIFORMITY! FEP Teflon-insulated cable can be extruded in 
continuous lengths (measuring thousands of feet) without splices. This high 
temperature insulation is uniformly dense the entire length of the cable. 


© 400°F. TO — I00°F. ENVIRONMENTAL RANGE! Its extreme temperature 
range mdkes Packard FEP-insulated cable especially suited for aircraft, missiles, 
electronics and spacecraft. It maintains its effectiveness at prolonged operating 
temperatures up to 400°F. Yet it flexes without cracking or crazing at — 100°F. 

© HIGH DIELECTRIC STRENGTH ! The high dielectric strength of FEP insula- 
tion makes it possible to produce cables with unusually small diameters. And it’s 
not affected by any of the fuels, chemicals or solvents used in aerospace applica- 
tions. FEP insulation gives this same protection when it’s used as a jacket over 
shielded or multiple conductor cables. 

O MEETS MILITARY SPECS! Packard FEP-insulated cable is made to meet the 
requirements of the latest revised military specification MIL-W- 16878. And it’s 
available in colors or with color-coded tracers. ‘DuPont Trademark 

For complete information on Packan 
line of aerospace cable, contact the 
home office in Warren, Ohio, or eithe 
branch offices— Detroit or Los Angeles 

" Live Wire" Division of General Motors 


Packai-d Electric 




FINANCIAL 


NAA, Douglas Report 
Increase in Earnings 

North American Aviation. Inc., and 
Douglas Aircraft Co., have shown sig- 
nificant gains in 1962 earnings above a 
comparable period last year, according 
to financial reports released recently. 

North American carnal over 824.4 
million on a gross income of SI. Hi 
billion for the nine-month period ended 
June 30. Earnings for the same period 
last year were SIS. 5 million on a gross 

Nine month NAA earnings this vear 
were equal to S2.9-1 per share for'S.3 
million shares outstanding, compared 
with S2.26 per share for 8.2 million 
shares in 1961. 

Company reported third quarter fiscal 
year earnings of nearly SS million on 
sales and other income of S421.1 mil- 
lion. or. about 96 cents per share on 8.3 
million shares outstanding during this 
quarter. The company said its order 
backlog on June 30. stood at SI. 129 
billion compared with S936.4 million 
this time last year. 

Douglas Aircraft reported a S2.3 mil- 
lion net profit— equal to 64 cents per 
share-on sales of S194.9 million for 
the second quarter of its fiscal year 
ended Mav 31. Second quarter figures 
for 1961 showed S1.5 million earned on 
sales of S227 million, equal to 38 cents 

Douglas’ total earnings for the first 
six months of Fiscal 1962 were over 

54.3 million, or. about SI. 10 per share. 
Sales during this period totaled 8359 
million. Comparable figures for the 
same period last year showed S3. 2 mil- 
lion earned on sales of S431.9 million- 
equal to 82 cents per share. 

Financial Briefs 

National Aeronautical Corp. and sub- 
sidiaries report combined net earnings 
of S458.720 for the six-month period 
ending May 31— a 7287 increase over 
net earnings of S266.994 for the same 
period last year. Combined net sales for 
the period totaled S5.3 million this 
year compared with S4.1 million for the 
same period last year. 

Loral Electronics Corp. reports a net 
income of SI .7 million on sales of S41 .4 
million for fiscal year ended Mar. 31. 
The figures compare with earnings of 

51. 3 million on sales of S35.7 million 
for the fiscal year ended Mar. 31. 1961. 

Rohr Corp. had net earnings of S3.8 
million on sales of SI 20.7 million for 


services for aerospace contractors: 



ENVIRONMENTAL EVALUATION 

Anna environmental laboratories are among the finest in the nation, 
originally designed for stringent testing of the all-inertial guidance equip- 
ment now in operational service on Air Force ATLAS missiles. These 
facilities, including the world’s most precise large centrifuge test unit, can 
now provide complete engineering evaluation services for contractors. Out- 
standing simulation equipment plus a competent staff of experienced 
engineers is available to help design and develop better, more reliable 
equipment and components through environmental testing. 

STANDARDS AND MEASUREMENTS 

Comparable in many respects to National Bureau of Standards facilities, 
the Arma standards & measurement laboratory is available to outside con- 
tractors for assistance on specialized measurement problems and quality 
control activities. Certification of reference and working standards and 
maintenance of records can be provided. Facilities for electrical measure- 
ments in the audio spectrum are the finest available. 

These Arma laboratories were used in the development and production of 
the Atlas all-inertial guidance system and the B-52 fire control system. 
These sophisticated projects fully demonstrate Arma’s qualifications to 
offer expert assistance to those seeking the finest in facilities, personnel, 
and experience. 


Complete technical information or 
contained in a 24 page brochure ESAT- 
Government Marketing, Arma Divisio: 
Arma Corporation, Garden City, N. Y. 
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NEWS OF DEFENSE TECHNOLOGIES 


DATA 



To perform effectively, modern defense systems must con- 
tinuously evaluate every dynamic influence within their 
environments. Data must be speedily collected, rapidly com- 
pared with voluminous memories, and be presented in an or- 
ganized, accurate and lucid display — in real time. All this 
to assist human judgment, that unassailable prime factor of 
military strategy. 



pie, General Electric introduced the AN/GPA-37 Radar 
Course Directing Group, the first mass produced equipment 
to perform semi-automatic tracking and automatic computa- 
tion of the intercept problem. Later developments included 
the AN/FSA-12 Detector Tracking Group— the first equip- 
ment to demonstrate automatic detection and tracking of 
radar targets in all three dimensions — and the new Air 
Weapons Control System 412L, which provides the U. S. Air 
Force with the most modern aerospace management system 


tilable. 

roday's accelerating progr< 
ng from leap-frog advanci 
md display techniques, and 
sponsibility for the data p 
General Electric continues ■ 
■j) these technologies. 


n data technologies is evolv- 
i logic and memory circuits 
m an expanding scope of re- 
ssing and display functions, 
lake significant contributions 
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When will solid 

To men pounding over rough, unknown terrain in a mili- 
tary vehicle, metal failure is a matter of life or death, a 
successful tactical mission or failure. But the battle of 
metal failure was fought -and overcome — years ago by 
Caterpillar's quality control specialists. 

Since Caterpillar equipment is used the world over, 
and subjected to unpredictable uses and conditions, even 
isolated material failures have to be controlled to main- 
tain product reliability. Systematic selection of steel by 
low temperature testing, a routine at Caterpillar, protects 
Cat-built vehicles against sudden metal failures. 

Samples of the steel used in all Caterpillar equipment 
are chilled to -20° F. and then subjected to a calibrated 
hammer blow, as shown in the multiple exposure study 
above. Low temperature impact properties are evaluated 
on the basis of the energy absorbed. Caterpillar pioneered 
this method of testing in 1934 and today the Ordnance 
Corps requires this test on all equipment. 

Caterpillar's Metallurgical and Materials Division scru- 
tinizes samples of every raw material used in Cat-built 
equipment. Its laboratory, recognized as one of the 
finest of its kind in the U. S., includes a full wet chemistry 
lab, a physical testing lab, spectrographs, and individual 
rubber, paint and oil labs. The physical testing section 
has facilities for measuring hardness, tensile and yield 
strength, impact, ductility and fatigue properties. 


steel collapse? 

All incoming parts from suppliers— as well as inter- 
nally manufactured and assembled units— are examined 
by Caterpillar's Inspection Division. Its experienced in- 
spectors use the finest precision equipment for their 
measurements, including x-ray, magnetic particle equip- 
ment for surface and sub-surface defects and a remarka- 
ble assortment of precisely-engineered gauges and 
checking tools. 

In addition a statistical quality control system tells 
when and where to look for possible sources of trouble, 
warns when trouble is imminent, and provides a constant 
audit of product quality during manufacturing. 

All of these efforts have but one aim: to assure effective 
performance, with minimum maintenance, from the spe- 
cialized vehicles, their components and power packages 
designed and built by Caterpillar. 

For more information, write Defense Products Depart- 
ment, Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR 



the nnic-nimitli period ended Apr. 30. 
For the same period last vear. Rohr 
earned $3.7 million on sales of SI 21. 2 

ings-Sl 3 million on Aug! 1. 1961- 
havc been reduced to S3 million. Back- 
log orders stood at SI 12 million on Apr. 


Continental Motors Corp. earned 
SS25.53 1 during the six-month period 
ended Apr. 30 compared with earnings 
of S770.963 for a comparable period 
last year. Sales totaled S74.9 million 
this year compared with S(i4.3 million 
for the same period last year. Company 
order backlog as of Apr. 30 totaled 
SI16.fi million compared with S101 
million on Oct. 31. 1961. 

Collins Radio Co. reports an income 
of SI. 4 million on sales of S144.6 mil- 
lion for the first nine months of Fiscal 
1 962-comparcd with an income of S2.7 
million on sales of SI 64 million during 
the same period in Fiscal 1961. Net in- 
come for the three-month period ended 
Apr. 30 was S50.802 on sales of S50.8 


Aerospace Companies 
Report Officer Income 

Washington— Following is a list of 
aerospace industry directors and officers 
with 1961 salaries above S30.000, and 
their stockholdings, as they were re- 
ported to the Securities and Exchange 
Commission: 




TAKES 

EQUIPMENT 


AER0TEST, a completely equipped facility, is 
qualified to perform all types of testing (or the 
aerospace and electronics industries. Including: 

THERMAL VACUUM and ULTRA HIGH VACUUM • 
NUCLEAR and ULTRA VIOLET RADIATION • 
CRYOGENIC - SHOCK - VIBRATION • ACOUSTIC • 
RADIO INTERFERENCE • MONO and 8I-PR0PEL- 
LANTS • PNEUMATIC and HYDRAULIC • PLUS 
GENERAL ELECTRONIC SYSTEM and COMPONENT 
EVALUATION and QUALIFICATION 

AEROTEST’S position as the foremost inde- 
pendent aerospace testing laboratory is indi- 
cated by some ot the projects with which it is 
associated. Among these are: 


Boguc Electric Manufacturing Co. 
showed a net profit of S242.66I on sales 
ol S2.1 million for the second quarter 
1962. The figures compare with a loss 
of S50.713 on sales of $1.4 million for 
the same period last year. 

Aerojet-General Corp. showed net 
profits of S3. 3 million for the first six 
months of 1962-down 8% from S5.9 
million earned during the same period 
last year. Aerojet reports consolidated 
net sales totaling S27S million for the 
first half of 1962. a 17% increase over 
the same period last year. 

International Business Machines 
Corp. showed net earnings of $116,- 
>09.000 during the first six months of 
1962 on sales, service and rentals total- 
ing S931. 705,051. Figures for the same 
period in 1961 were S100.S59.439 net 
earnings on a total income of S811,- 
163.397. 

Beech Aircraft Corp. reported net 
earnings of S2, 133,224 for the first nine 
months of the company's Fiscal 1962, 
ended June 30. Combined commercial 
and military' sales for the period totaled 
S49.473.721. 

Phillips-Eckardt Electronic Corp., at 
its first annual business meeting, re- 
ported net earnings of SS07.395 for 
1961. 

Van Duscn Aircraft Supplies reports 
S2.1 million in sales yielding S38.333 
net income for the first tlircc months 
of its current fiscal year ended June 30. 
Same period last year brought SI. 2 mil- 
lion in sales with earnings of S31.078. 



AVIATION WEEK and SPACE TECHNOLOGY, Augus 


st 6 . 1962 




Automatic 
stabilization 
for any 
vehicle, 
air . . . land . 


being built by Hamilton Standard for the 
Boeing Company, will control and stabilize the 
Navy’s first hydrofoil patrol boat — a 115-foot 
craft. The new system is similar to ASE which 
Hamilton Standard produced for an 80-ton 
hydrofoil vessel being built by Grumman for 
the Maritime Administration. 
heart OF the system is a compact, four- 
channel, automatic computer which maintains 


a command setting of the inertial pilot, and 
corrects for variations or changes in roll, pitch, 
and yaw. Both Hamilton Standard systems are 
exceptionally rugged, all-transistorized, capable 
of operating in ambients from -60° to +160°F. 
ase for helicopters furnished the tech- 
nological foundation for this advanced hydro- 
foil control equipment. The flight control unit 
for the Sikorsky HSS-2 ASW helicopter was 
designed and built by Hamilton Standard. It 



was the first to combine autopilot and amplifier- 
coupler in one package. Such systems, readily 
adaptable to all types of aircraft, provide ex- 
treme compactness and high reliability. 
ase for ground vehicles— both military 
and commercial — is rapidly becoming an im- 
portant design consideration. Hamilton 
Standard control systems, for example, could 
greatly improve the usability and effectiveness 
of tanks, missile launchers, weapons carriers, 


tractors, cranes, bulldozers, and shovels. 
AUTOMATIC STABILIZATION EQUIPMENT for 
hydrofoils, aircraft, and other vehicles is part 
of a comprehensive program at Hamilton 
Standard today. For complete information 
about these systems — and other advanced 
control devices for missiles or space vehicles — 
phone or write: Hamilton Standard Electronics 
Department, Broad Brook, Connecticut. 


u 


Hamilton Standard — 
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Because of the virtually frictionless environment 
of its rotating element, the Honeywell ESG (Elec- 
trically Suspended Gyro) offers very low drift rate, 
long life and high reliability. Eliminating conven- 
tional mechanical suspension, it operates in a 
coasting condition for long periods of time with 
optical pickoffs sensing its orientation. Like the 
stars, this gyro will serve as a precise reference for 
long range navigation. 

The Honeywell ESG was originally developed with 
funding by the Navy Special Projects Office and 
Wright Air Development Division. Further develop- 
ments, including the MEG (Miniature Electrostatic 
Gyro), are being made with the technical support 
and funding of the USAF Aeronautical Systems 
Division, as well as company sponsorship. The 
MEG demonstrates Honeywell's advanced tech- 
nology in the field of inertial systems and sensors. 


The ESG and MEG are based upon Honeywell’s 
experience in developing and producing more than 
35,000 inertial gyros and accelerometers. These 
inertial devices have been used on 62 of America's 
successful orbital shots and on such missile pro- 
grams as Sergeant and Polaris. 

For further information on Honeywell’s inertial 
sensor capabilities, from research through manu- 
facturing, write Dept. AW-8-88, Minneapolis- 
Honeywell, Minneapolis 40, Minnesota. 

Honeywell 
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THE LINE OF LEAST APPLIED COST. .. 
Multiple Coaxial Cable Connectors by AMP 

AMP produces a full line of multiple COAXICON* connectors with standard, miniature, and subminiature contacts 
accommodating a range of RG/U cables with nominal overall diameter of .075" to .250". They all have one 
feature in common. All the contacts in each connector are crimped. Take away skilled hands, solder pot 
and soldering iron — that’s your first saving! And that's only the start! The matching AMP crimping 
tool that terminates the contacts makes reliable connections of both the inner conductor and 
outer braid with one easy stroke of it's “Certi- Crimp"* ratchet controlled handles. Once and 
done! No production slow-ups as with combination solder and crimp terminations or multi- 
step crimping procedures. AMP COAXICON connectors and contacts save time, and 
that's your second saving. Reliability? Over the years, AMP has developed over 
15,000 different electrical/electronic termination products and matching 
tooling for their application. Write and learn how they've done 
the same, reliably, for coaxial connections. Get the full 
story on AMP COAXICON multiple connectors today. 



INCORPORATED 

Harrisburg, Pennsylvania 
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THREE-DIMENSIONAL FLIGHT INSTRUMENT (circle) ami dual-axis peripheral cotnniaml indicator (arrow) shown installed on Beech 
D-18. arc new low-approach instruments developed bv Collins Radio Co. The 3-D flight instrument (right) combines nearly all informa- 
tion needed by pilot during instrument approach in a single presentation, but uses three-dimensional fixed aircraft and V-shaped bars for 
command steering signals lo avoid cluttered, difficult-to-rcad display. Units are now undergoing flight evaluation. 


Depth Adds Realism to ILS Indicator 


By Philip J. (Class 

Cedar Rapids, Iowa— New flight in- 
strument which displays nearly all the 
information needed for an instrument 
approach, using a three-dimensional pre- 
sentation to create realism and elimi- 
nate confusion, lias been developed here 
by Collins Radio Co. 

Another new instrument is a peri- 
pheral command indicator (PCI) which 
provides both pitch- and roll-axis steer- 
ing information in a single device 
mounted on the cockpit glare shield. 
The Collins PCI combines the func- 
tions performed bv two Britisli Smiths 
pant-visual directors in one display di- 
rectly in the pilot's line of view. 

Botli of the instruments were devel- 
oped by Collins as part of a company 
program to improve aids for lower 
weather minimums (AW fan. 1. p. 63). 
Engineering models installed in a Beech 
D-18 have been demonstrated to several 
airlines. Improved prototypes will be 
installed in company’s Convair for more- 
widespread demonstrations this fall. 

There have been numerous attempts 
in the past by Collins and others to 
combine the information displaced by 
several instruments into a single flight 
indicator. But the result usually has 
been a confusing hodge-podge of over- 
lapping pointers and needles, making it 


difficult for the pilot to quickly extract 
and assimilate the information lie needs. 

Nearly two years ago. Collins hired 
two doctors of psychology fo work with 
its instrument designers and to set up 
an extensive program of test and evalua- 
tion using an aircraft simulator and 
company aircraft. 

One important conclusion resulting 
from this program is that to obtain a 
critical evaluation of any new instru- 
ment dispin v. it is necessary to load up 
the pilot test subjects with heavy cock- 
pit duties encountered in a normal in- 
strument approach. Otherwise, most 
displays show up well and it is difficult 
to spot the really significant advances, 
according to Edward Fritzc. Collins' 
director of development for instrumen- 
tation and controls. 

From this program lias evolved the 
new 3-D display. By introducing a third 
dimension -depth -and the use of color. 
Collins has eliminated the confusing 
overlap of needles and produced an il- 
lusion of an airplane in flight. This 
makes it possible to include several addi- 
tional functions, such as terrain clear- 
ance and deviation of aircraft speed 
from desired value, without cluttering 
the display. 

The new 3-D indicator displays for 
the pilot: 

• Aircraft attitude in pitcli and bank. 


• Pitch and bank steering commands 
from the flight director computer, for 
instrument approach, eit route flight, 
and also for maintaining preselected 
altitude. 

• Aircraft displacement with respect to 
ILS or VOR beams. This is information 
normally displayed on a separate cross- 
pointer indicator. 

• Bank indicator, using a ball-type in- 
clinometer. 

• Terrain clearance, showing aircraft 
height above ground, as measured by a 
radar/radio altimeter or other means. 

• Aircraft speed, with respect to a pre- 
selected optimum approach speed. 

The central reference in the new in- 
strument is a three-dimensional, orange- 
colored. delta-shaped aircraft symbol 
which remains fixed in the center. The 
aircraft symbol is contoured to simulate 
the pilot's view of the nose of his air- 

Immcdiatclv behind the aircraft sym- 
bol is file pitcli and bank indicator with 
a blue surface above the horizon line, 
while the portion below is black witli 
white grid lines drawn in perspective. 
(See Fig. A. p. 103.) 

When the aircraft climbs or dives, 
the horizon display background moves 
down or up with respect to the aircraft 
symbol. An aircraft bank causes a cor- 
responding tilt of the skv-carth back- 
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electronic systems 
can be "hardened" against 
nuclear radiation 
with 


TIMM OPERATION DURING 
5 X 10’ R/SEC RADIATION PULSE 


High-intensity radiation pulses from a nuclear ex- 
plosion can produce disrupting electrical transients 
in electronic circuits. With conventional circuitry, 
transient radiation can scramble memory circuits . . . 
prematurely trigger a decision circuit ... or block 
radio transmission. It may cause equipment to mal- 
function at distances once considered safe from 
nuclear heat and blast. 


To illustrate: A “small,” one-megaton ex- 
plosion in space may produce a crippling 
10 7 R/sec. pulse more than 110 miles away. 


TIMM Circuits will operate 97 miles closer to the 
blast, using the one-megaton example . . . and no 
shielding is required. Examine your system require- 
ments in light of these exclusive TIMM features: 

■ Higher Radiation Tolerance (Transient and Steady- 
State). TIMM circuits have an indicated capability of 
10 s R/sec. pulse-radiation tolerance and 10 19 nvt fast 
neutron tolerance, without shielding. These are, re- 
spectively, 1000 and 10,000 times greater than the ra- 
diation tolerance of other microminiature approaches. 

■ Higher Temperature Tolerance. TIMM circuits have 
an indicated long-term operation at 580°C. No cooling 
equipment is required. 


■ Wide Frequency Capability. Fast switching action 
and high reliability are assured. 

■ Less Regulated Power Required. Built-in bias and 
high-temperature operation reduce outside power re- 
quirements. Efficiency goes up as packaging density 
increases. Voltage regulators are eliminated. 

■ Practical Miniaturization. System size is determined 
by circuitry rather than by cooling or shielding re- 
quirements. Operating-component densities to 
1,000,000/ft* 

■ Rugged Construction. High shock and vibration 
tolerance. 


■ TIMM Circuit Elements Now Available. Individual 
elements (resistors, capacitors, diodes and triodes) are 
now available for breadboard experimentation. 

A personalized presentation of the complete TIMM 
story can be arranged at your convenience and loca- 
tion. For more information, or TIMM literature, 
write to: General Electric Company, Receiving Tube 
Department, Room 1735, Owensboro, Kentucky. 

"hvgress Is Our Most Important Product 

GENERAL @ ELECTRIC 


Information from countless sources, stag- 
gering amounts ol it. New information 
that changes from moment to moment, old 
information that must be retrieved from 
storage in seconds. Information ol world 
importance. This is what command deci- 
sions are based on: This is what a new 
science-technology must cope with to 
help make command decisions possible. 
The science-technology ol which we speak 
involves the development ol lar-reaching 
man-machine systems to provide informa- 
tion processing assistance lor military and 


government leaders.The needs of this field 
have created a number of new positions at 
System Development Corporation. Our 
scientists, engineers and computer pro- 
grammers applied this science-technology 
to help develop SAGE. We now apply it to 
our work on the SAC Control System and 
other command and control systems being 
developed. At SDC, our staff participates 
in key phases ol system development; anal- 
ysis, synthesis, computer instruction, sys- 
tem training and evaluation. Human Factors 
Scientists, Operations Research Scientists, 


Engineers and Computer Programmers 
interested in joining this expanding new 
field are invited to write Dr. H. L. Best, 
SDC, 2432 Colorado Ave., Santa Monica, 
Calif. Positions are open at SDC lacilities 
in Santa Monica; Washington, D.C.: Lex- 
ington, Mass.; and Paramus, N.l. "An equal 
opportunity employer." 

^SDC 

System Development Corporation 

Systems that help men make decisions and 
exercise control 



ground to the left or right- An arrow 
at the top of the horizon display, along- 
side a scale inscribed directly above it, 
gives the pilot a means of measuring 
aircraft banlc angle. At the bottom of 
the instrument is a ball-type inclinom- 
eter similar to one used in a bank-and- 
tnm indicator. 

Steering Commands 

Computed steering commands of the 
flight director tvpc. telling the pilot to 
fly up, down, left or right, arc displaced 
in the form of a three-dimensional 
“interrupted-V" which extends toward 
the rear of the instrument. The inter- 
rupted “V" shape is formed by two 
pointers, colored yellow in the engi- 
neering model, which move in unison. 

The “V" bars rotate with respect to 
the aircraft symbol longitudinal center- 
line to call for a bank maneuver, and 
rise or fall vertically to call for a climb 
or disc. The pilot maneuvers his air- 
craft to cause the symbol to fly into the 
"V." an almost instinctive reaction. Col- 
lins flight tests indicate. 

Although it is not readily apparent in 
two-dimensional photos of the instru- 
ment, the “V" bars create the illusion 
of a track in the sky into which the pilot 
is attempting to maneuver the minia- 
I lire nose of the aircraft. 

During an instrument approach, the 
'A'" bars represent both the ILS local- 
izer and glide slope in only an approxi- 
mate sense because they display steer- 
ing commands rather than actual air- 
craft position relative to the center of 
the two beams. During cn route flight, 
the "V" bars represent the steering 
commands to center on the VOR air- 
wav and to maintain pilot-selected alti- 
tude. 

During an instrument approach using 


take time and... 




repeat it 


delay it 



Thermal Ceramic 


Thermal-conducting ceramic, with conduc- 
tivity better than metallic lead, has extremely 
high melting point of 2.800C and is an ex- 
cellent electrical insulator at temperatures 
above 1.200C. according to Minncapolis- 
Honeywell which developed new magnesium 
oxide material. New ceramic has transverse 
strength of about 25,000 psi., purity of 
99.9% and a porosity of less than 2%. 
Minnenpolis-Honeywcll says. 


The A. W. Haydon Compaoy solves your timing problems with sub-miniature timers 
designed for the extreme environmental conditions of the aerospace industry. □ 
Repeat Cycle Timers continuously program a series of events . . . Time Delay Relays 
have the added feature of instantaneous reset. All are hermetically sealed in a com- 
pact aluminum case. □ Basic unit is only I"x2"x3", weighs 7 Vt oz. All timers are 
available with dc, or 60 or 400 cps synchronous motors. They meet applicable por- 
tions of MIL-E-5272C: vibration-5-2000 cps at 10g; shock-50g for 11 millisec- 
onds; temperature- -55° to + 125°C. For specifying and ordering information, see 
your nearby A. W. Haydon representative, or write for Bulletins RC-301 and TD-502. 
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keep in track 

WITH MOTOROLA’S 
QUALIFIED 
INSTRUMENTATION 


A complete line of radar transponders and command receivers is now 
available from Motorola for off-the-shelf delivery. Designed and built to meet 
the tracking and control requirements of a wide variety of missiles, rockets, 
drones, manned aircraft and space vehicles, this compact instrumentation 
is setting new standards of performance and reliability. Typical are Motorola’s 
subminiature, solid state, C-band transponders, conservatively specified for 
maximum reliable operating life under the most severe environmental conditions. 
Designed for reliable, high-precision tracking by multiple radars at extended 
ranges, these transponders feature high power and superior sensitivity. 
And they are also available in S and X band versions. If you are interested in 
performance specifications on any of Motorola’s qualified transponders 
or command receivers, write to our Instrumentation Products Group today. 



Military Electronics Division 


MOTOROLA 


flight director-computed steering com- 
mands, the pilot periodically wants the 
reassurance of seeing his actual aircraft 
position relative to the localizer and 
glide slope, to confirm the proper opera- 
tion of the flight director. 

This information also is displayed on 
the new Collins instrument. The air- 
craft position relative to glide slope 
beam center is shown by the position 
of a diamond-shaped moving pointer 
along the left edge of the instrument, 
while position with respect to localizer 
beam center is shown along the bottom 
by means of a parallel-track indicator 
moving with respect to a horizontal 
scale. (See Fig. B. p. 103.) 

A vertical scale along the right edge 
of the instrument, with a moving dia- 
mond-shaped pointer, is used to display 
aircraft speed relative to a pilot-selected 
value which is optimum for the aircraft 
and its particular loading. 

Terrain Clearance 

N'ot shown in the accompanying pho- 
tographs is the terrain-clearance indica- 
tor. which would be actuated by signals 
from a radio/radar altimeter. This will 
take the form of a “T’’-shaped symbol 
which begins to appear from behind the 
parallel-track localizer indicator when 
the aircraft reaches approximated 200- 
300 ft. 

As the aircraft continues to descend, 
the "T"-shaped indicator will move up 
toward the fixed aircraft symbol, with 
the top surface of the "T" representing 
the runway. This gives the illusion of 
the aircraft symbol descending to the 
runway, or of the runway coming up to 
meet the aircraft. 

When the instrument is being used 
for en route flying, the glide slope and 
airspeed indicators along each edge arc 



IF Amplifier 

Thin-film IF amplifier, with 60 db. gain on 
bandwidth of 500 kc. to 10 me. over tem- 
perature range of -60 to 160C. ’The am- 
plifier measures ! x 1 in. and its weight is 
less than 11 grams. Tire amplifier was 
fabricated bv General Electric Co.’s Light 
Military Electronics Dept. 


F our important questions 
you should ask before 
selecting any scientific 
or engineering computer. 

They lead to the one sure way 
to find the computer that suits you best. 

A computer investment can be a wise one or an expensive one. Basically 
it depends on finding the computerthat best serves your needs. The Recomp® 
line of solid-state scientific and engineering computers has been found ideal 
for many leading companies. Perhaps it could best meet your needs. The fol- 
lowing questions may offer some guidance in your choice. 

(1) What should you pay for a computer? 

Scientific problem-solving computers sell from $40,000 and up. They lease 
from $1,100 and up a month. But even more important than initial cost is 
how much a computer will save you over a period of time. 

A feasibility study showed that a Recomp computer could save almost 
$70,000 more than its nearest competitor in a year on a given project. In 
addition, Recomp offers an ideal lease price range. For medium-scale needs. 
Recomp II starts at $2,495. and with a complete line of peripheral equipment 
goes to $4,500. Recomp III is ideal for small-scale needs. You can lease one 
for $1,495, complete. 

(2) What software is available? 

Outstanding software— compatible compilers, interpretive routines, pro- 
gramming library and exchange, special applications, users groups, etc.— 

accessory line are the most up-to-date in the computer industry. And an 
extensive programming library is available without charge. 

(3) Will you have to hire specialized computer personnel? 

Some computers demand specialized programming personnel to operate 
them. Others are so simple that engineers can program their problems 
directly. This ease of programming saves time and increases computer use. 
One of the easiest computers to program and operate is Recomp. Engineers 

(4) What will a computer do for you? 

You'll probably never know the complete answer to this until you have one 
in your own firm. Most companies find myriads of uses in addition to the one 
they originally bought the computer for. But some computers are more help- 
ful than others. For example, a company that once got 2 proposals a year 
from a top creative scientist, was able to increase this figure to 3 l / 2 with a 
computer (not Recomp). But with Recomp this company is now able to get 
nine proposals each year. 

The one sure way to select a computer 

The computer requirements of every company are unique. The best way 
to find the computer that fits your own specialized requirements is through a 
computer feasibility study. This is the only way to know exactly what com- 
puter suits you and your company best. 

One final tip: no computer feasibility study is complete without Recomp. 
Put Recomp side by side with any comparable computer on the market. Let 
the facts speak for themselves. Write today for this helpful guide: "How To 
Conduct A Computer Feasibility Study." 


Recomp 
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How to navigate aver unknown enemy terrain? 


Over strange jungles, deserts, mountains, seas— the most practical answer to 
aerial navigation yet devised is the new Ryanav IV Doppler Navigator developed 
by Ryan Electronics. 

Without outside navigational aids, the self-contained, accurate and reliable 
Ryanav IV makes possible precise all-weather navigation of Army, Marine and 
Navy (anti-submarine warfare) helicopters. This system also has universal appli- 
cation to a broad spectrum of fixed wing aircraft, ranging from V/STOL to 
supersonic types. 

World leader for 15 years in the design, development and large-scale produc- 
tion of Doppler navigators, versatile, fast-moving Ryan is also making significant 
contributions in other space age areas. 

For example, Ryan is building the newest concepts in vertical take-off aircraft. 
And today, as for years past, Ryan is the major supplier of advanced jet target 
drones for all the Armed Services. Among other Ryan activities are Flex Wing 
applications, electronic systems for lunar landings,and structures for space vehicles. 

Your inquiry is invited concerning these and other capabilities of Ryan 
Electronics and Ryan Aerospace in the design, development and fabrication of 
space age products. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 
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Submarine cable 



Tropospheric scatter Data communications 


Look to the Bell System for integrated, 
broad-scale communications systems 
...whatever the military need 


On this page are just seven of the many types of 
communications systems worked on by the Bell 
System that have important military applications. 

Some of these systems are at work today tying 
together our scattered military forces with com- 
munications that have reliability, speed, flexibility, 
accuracy and security. 

In the near future, all of these techniques with 
which the Bell System is so thoroughly familiar 
may be used for military communications needs 


such as warning, intelligence reporting, logistics 
operations, and command control weapon systems 
direction and administration. 

And this is just the beginning. 

Every day at Bell System research and develop- 
ment centers, the same kinds of imagination and 
experience that went into the systems on this 
page are being brought to bear on even more 
advanced military communications systems to 
strengthen our nation’s defenses. 


BELL TELEPHONE SYSTEM 

AMERICAN TEL. & TEL. CO. j WESTERN ELECTRIC CO. J BELL TELEPHONE LABORATORIES J 21 OPERATING COMPANIES 
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automatically coveted by small shutters 
to clear the display area. 

Collins has conducted extensive simu- 
lator and flight tests on the new 3-D 
instrument and its predecessor versions, 
using both pilot comments and record- 
ings of instrument approach precision to 
evaluate the configuration. Fritze says 
the present configuration is "semi- 
fluid." subject to improvements sug- 
gested by potential customers and sub- 
sequent "flight tests on the company's 
Convair. 

The engineering model installed in 
the D-1R has a -l-in.-dia. presentation, 
but Collins may design a 5-in. version 
for military or other customers who 
prefer a larger display. 

Flight tests indicate that the three- 
dimensional "V" display is more natural 
and encourages pilots to make pitch and 
bank maneuvers simultaneously. Previ- 
ous displays using two separate needles 
to show pitch and bank steering com- 
mands encourage pilots to correct first 
one axis, then the other. Fritze says. 
The coordinated maneuver is preferable, 
particularly during final phases of the 
approach when time is running short. 

The peripheral vision type indicator, 
pioneered by Smiths of England, is 
particularly useful for displaying small 
corrections needed during the final ap- 
proach while the pilot is looking out- 
side to establish visual contact with the 
airport approach lights. 

The British device consists of a 
motor-driven cylinder with barber-pole 


markings whose rotation in either direc- 
tion can be seen and sensed using peri- 
pheral vision. One such indicator nor- 
mallv is mounted directly under the 
windshield, to display pitch axis steering 
commands, while another is mounted 
to the side so that rotation of the bar- 
ber-polc corresponds to aircraft motion 
in bank. 

In the new Collins peripheral com- 
mand indicator (PCI), there arc two 
concentric cylinders, each driven by a 
separate motor, with the outer cylinder 
made of a transparent material, Both 
cylinders have helical markings, but 
arc wound in opposite directions (see- 
photo. p. 93). 

The intersection of the two helices 
produces what appears to the pilot to be 
a scries of white diamond shapes against 
a black background. By applying suit- 
able signals to one or both motors, these 
white diamonds can be made to move 
left nr right, up or down, or in a di- 
agonal direction when both pitch and 
bank corrections are required. 

To stop the motion of the diamonds, 
the pilot moves his control column in 
the same direction, with the magnitude 
of column deflection being roughly pro- 
portional to the speed with which the 
diamonds appear to move. 

Flight tests show that the slightest 
movement of the white diamonds in- 
stantly arrests the pilot's attention even 
though lie may be concentrating his 
view outside to make visual contact. 
Fritze says the tests indicate that pilot 


reaction is rapid and instinctive, and 
that the dual-axis presentation in a 
single indicator encourages the pilot to 
make both pitch and bank changes in 
a single coordinated maneuver. 

In the production design, the win- 
dow of the peripheral command indica- 
tor will be covered with a shutter to pro- 
ven t distracting the pilot until the air- 
craft is in final phase of its approach. 
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For a thousand jobs, just squeeze it on and it’s 
on to stay! No pre-mixing or priming. RTV-102 
silicone rubber adheres to almost anything — 
glass, metal, plastics, ceramics, wood, silicone 
rubber. Sets in minutes, air cures in a few hours, 
forms a resilient rubber that never dries out, 
cakes or cracks. Resists moisture, grease, weather- 


ing, manv chemicals, and temperatures from 
— 75°F to 500° F. 

For free evaluation sample plus technical data, 
write on your letterhead describing your appli- 
cation to Section Jfi73, Silicone Products De- 
partment, General Electric Company, W aterford, 
New York. 
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► RADC Plans l aser Array Study— Con- 
tract for study of phase control tech- 
niques for aiming optical maser (laser) 
beams in an array, both to combine the 
energy of individual lasers and to aim 
the composite team, is planned by 
Rome Air Development Center. 

► Laser Range Finders— Radio Corp. of 
America will fabricate nine inexpensive 
portable range finders, capable of be- 
ing carried either on helicopters or 
tanks, under Army Signal Corps con- 
tract. Devices use the high accuracy 
and long-distance ranging abilities of 
the optical maser (AW Feb. 27. 1961. 
p, 61) to pinpoint targets beyond 1.000 
yd., the current accuracy limit of field 
Army range finders. This constitutes 
one of the first, immediate military ap- 
plications for optica] masers (AW July 
9. p. 43). 


► Variable Polarization for Anti- jam- 
ming— Program to investigate techniques 
for rapidly changing the polarization of 
transmitting and receiving antennas in 
synchronism in a military radio com- 
munications link to reduce the possibil- 
ity of enemy jamming and radio inter- 
ference is planned by Rome Air 
Development Center. Under the new 
concept, antenna polarization would be 
changed according to a predetermined 
program which would be followed by 
the antenna at the receiving station. 

► Controlling Micro-Organisms— Air 

Force is seeking advanced methods of 
detecting and controlling growth of 
microbiological sludges which it holds 
responsible for severe fuel contamina- 
tion problems in its jet aircraft. As a 
result of contamination, caused by 
sludges alone or in combination with 
other contaminants, such as water, iron 
rust, active surface materials and ex- 
traneous matter, such problems as filter 
plugging, fuel gauge malfunctions and 
corrosion are becoming more prevalent. 

► Liquid I lydrogen Laser Study Planned 
-Rome Air Development Center is 
seeking sources to investigate feasibility 
of achieving laser action bv triggering 
ortho-para conversion of liquid hydro- 
gen. Output of such a laser is expected 
to be at approximately S3 microns in 
the far infrared region. 



ALL FOUR IRIG FORMATS 
ON ONE COMPACT CHASSIS 
WITH EEC0 811 
TIME CODE GENERATOR 




Specify small (7" x 19" x 17"), light (32 pounds) EECO 811 Time 
Code Generator as the heart of your instrumentation and be assured 
of accurate time correlation. Investigate EECO’s new reduced prices 
on various models of timing equipment. 


► More Radiation Weapons Contracts 
Due— Advanced Research Projects 
Agencv-Officc of Naval Research iascr 
radiation weapons program will move 
into its second phase shortly with the 



Electronic Engineering Company of California 

1601 E. Chestnut Avenue. Santa Ana. Calitornia • Kimberly 7-5501. P. 0. Box 58 
Representative in Western Europe and Israel: Electronic Engineering S.A., C.P. 1*2, Fribourg, Switzerland 
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award of two or three one-year proto- 
type development contracts to compa- 
nies selected on the basis of 45-day feasi- 
bility studies completed this spring 
(AW Apr. 16, p. 2S) and supplemented 
with a series of additional proposals. 

► Hardened Radio Antenna Sought— 
An analytical investigation to devise 
basically new types of antenna designs 
which are inherently adaptable to struc- 
tural configurations capable of with- 
standing nuclear blasts is planned by 
Rome Air Development Center. Pro- 
gram will include fabrication of antenna 
models to demonstrate feasibility. 

► Midas Checkout— Three finalists in 
Lockheed Missile & Space Co.’s compe- 
tition to select a contractor for the digi- 
tal computer portion of its Midas auto- 
matic checkout equipment (AW June 
25. p. 71) are Antelco, Curtiss-Wright 
and Sperry Rand. 

► Millimeter Wave Maser Project-Pro- 
gram to investigate multiple quantum 
effects in paramagnetic crystals with 
high internal fields for possible use as 
maser amplifiers operating in the 100 
to 500 gc. band presently is planned 
by Rome Air Development Center, Ma- 
terials to be studied include crystal ma- 
terials such as Beryl, rutile and corrun- 
dum. RADC also plans a 15-month 
investigation of electron beam interac- 
tion with plasma for use as an amplifier 
in the 300 to 3,000 gc. band. 

► High-Altitude Infrared Reconnais- 
sance-Engineering study to detemiine 
potential value of infrared reconnais- 
sance photographs made at altitudes of 
60.000 to 200,000 feet is planned bv 
Rome Air Development Center. 



Pockef Receiver 


ing provision to page individual desired. The 
transistorized VHF-FM receiver weighs 10 
oi.., measures 2.8 x 1.1 x 5.4 in. Manufac- 
lurcr: General Electric Communication 
Products Dept., Lynchburg, Va. 




EDGEWATER RING SPRINGS 
HIGH CAPACITY 
IN SMALL SPACE 

Great capacity to absorb shock or vibration in 
a smaller space is made possible by the unique 
design of Edgewater Ring Springs. The smallest 
standard size — less than one inch diameter — re- 
sists axial forces up to 3150 pounds. The largest 
— 19% inches diameter — will take almost a 
million and a half pounds force. A great variety 
of springs can be made within this minimum 
and maximum size. 

The drawing below shows how the tensile and 
compression strengths of steel are used to pro- 
vide a uniform, predictable rating for each size. 
An important characteristic of Edgewater Ring 
Springs is the damping effect. Friction, inherent 
in a ring spring, effectively dampens recoil, 
oscillations and harmonic vibrations. 


Write for additional engineering information 
regarding applications, loading characteristics, 
permissible travel, space limitations, and other 
pertinent information. 


EDGEWATER STEEL COMPANY 

P. 0. BOX 478 • DEPT. A.W. • PITTSBURGH 30, PA. 
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“Hardened Eyes” 
for the Enterprise 


The new U.S.S. Enterprise is a ship full of 
superlatives. “Queen of the Seas,” she is 
the world’s largest ship, the world’s first 
nuclear-power carrier. She displaces 8,000 
tons more than the Queen Mary, and stood 
on end she would be as tall as the Empire 
Slate Building. On her sea trials. Enter- 
prise did over 35 knots, leaving her de- 
stroyer escort in her wake. Six squadrons 
of supersonic interceptors and bombers 
give her an offensive punch unmatched in 
history. Her “eyes” are new Hughes long 
range detection and 3-dimensional target 
tracking radar antennas— hardened to 
withstand even atomic blasts. Modern as 
the Enterprise herself, these new antennas 


arc a radical flat-faced type. In operation 
they make no mechanical movement, in- 
stead, they position radar beams electron- 
ically. Unlike the conventional “rock and 
roll” antennas, these new antennas have 
no parts to wear out, no fragile assemblies 
to break down. With 8 of these new Hughes 



antennas mounted to the 4 sides of her 
control tower (see photo below) the Enter- 
prise can scan infinitely greater ranges. Her 
commanders can keep continuous track of 
a great many aircraft flying at supersonic 
speeds, at all altitudes and in all directions. 
Hughes engineers at the Fullerton facility. 


Revolutionary Hughes 3-D, flat-faced radar an- 
tennas are mounted on all Jour sides oj the Enter- 
prise tower. Each antenna can trade many 
targets simultaneously — providing range, bearing 
and altitude information without physical motion 
of any kind. 

Creating a new world with electronics 


HUGHES 


BUSINESS FLYING 


working with the Navy, pioneered the con- 
cept of 3-D radar — the most important ad- 
vancement in the art since radar itself was 
invented. The first prototype Frescan was 
delivered in 1957. Today this advanced 
radar is aboard many of the Navy’s latest 
missile cruisers and destroyers. Systems 
management at Hughes includes proj- 
ects in all areas of advanced electronics, 
space and missile work. Current activities 
include the SURVEYOR lunar landing 
spacecraft, Falcon air-to-air missiles, ion 
engines for long space journeys, “Missile 
Monitor” truck-mounted air defense sys- 
tems, airborne controls systems for the 
F-106, and VATE computer-controlled 
missile checkout systems. 


GE CJ610-2B Turbojets Chosen 
To Power Hamburger HFB.320 


Hamburg— Hamburger Klug/.cugbau. 
which recently decided on an engine 
switch for its proposed HFB.320 execu- 
tive transport, is considering a follow-on 
feedlitter version of the aircraft to be 
introduced in the late 1960s. 

Decision to go ahead with the fol- 
low-on, with a probable seating capacity 
of about 20 passengers, will depend 
largely upon the success of the 6- to 
14-place I IFB.320 whose development 
cost is now projected at 54.23 million. 

In a major modification move, the 
German firm has decided to substitute 
the 2,400-lb.-thrust General Electric 
CJ610-2B powerplant on the twin-jet 
aircraft for the originally-planned Pratt 
& Whitney JT1 2A-6 which has a thrust 
rating of 3,000 lb. 

Change was predicated upon a num- 
ber of factors, reportedly including a 
GE agreement to share in the develop- 
ment financing, plus generally lower 
unit costs from the $60,000 realm for 
the JT12A-6 to about S43.000 each for 
the CJ610-2B. 

A Hamburger F'iugzcugbau spokes- 
man said last week that delivery sched- 
ules on the CJ610 also are ' substantially 
better" and that servicing of the power- 
plants on production models should be 
more readily attainable because of the 
use of the CJ610 on several other execu- 
tive aircraft now under development. 

A related factor is the use of Gen- 


eral Electric powcrplauts in the Lock- 
heed F-104G interceptor, which the 
Gennan air force has ordered in quan- 
tity. as well as in the Northrop T-3s 
and Canadair CL-41 trainers, both of 
which the air force is seriously con- 
sidering. A GE engine in the Ill'll. 
320, Hamburger Fiugzcugbau officials 
feel, should increase its sales potential 
to the German government as a naviga- 
tion trainer and executive transport. 
Development Costs 

Over-all. development costs will be 
shared by Hamburger Flugzeughau: 
Blohm and Voss, a German shipyard 
and IIFB's parent firm; various Gennan 
subcontractors and the engine rnami- 

Ilamburger Fiugzcugbau also hopes 
another European airframe firm, pos- 
sibly Spain's C.A.S.A., will join the 
project on a partnership basis. 

First prototype flight of the aircraft 
is now scheduled for September, 1%3; 
Federal Aviation Agency certification 
for August. 1964, and formal produc- 
tion for the end of 1964. 

A company market survey shows a 
sales potential of about 100 aircraft 
within Europe at a price of about S500,- 
000 each. The company hopes to find 
substantial markets within South Amer- 
ica and Africa as well as in the United 
States. 



Cessna Skyknight Gross Weight Increased 


Cessna Model 320 Skyknight for 1963 has gross weight increased to 5.200 ib. from 4.990 
lb. in the 1962 model (AW Oct. 23. p. 107). Useful load has been increased from 1.800 Ib. 
to 1.963 Ib. Wings and landing gear were strengthened to provide for the increased weight 
and the 1963 model has tip tanks canted outward at 60 deg., similar to the Cessna 310. 
Engines remain two turbo-supercharged Continental TSIO-470-Bs. Price has been increased 
to 574.950. up from last year's 567,500. 




Garrett-AiResearch can meet any 
constant speed drive requirement. 
The only manufacturer of all three 
types, we can properly evaluate and 
deliver the system best suited to your 
specific application. 

AiResearch’s new hydraulic 
constant speed drive substantially 
increases the reliability, efficiency 
and control response over contem- 
porary hydraulic drives. Most of the 
generator drive power is transmitted 
mechanically. Only the vernier 
power is supplied hydraulically — by 


standard pumps coupled to the dif- 
ferential gear assembly. This proven 
approach has been used for, years in 
AiRescarch cabin air compressors . . . 
with the highest mean time between 
failure for this class of equipment. 

The pneumatic constant speed 

mounted unit that uses an air turbine 
to supplement principal engine 
power. It supplies main engine start- 
ing, constant frequency electrical 
power, in-flight emergency electrical 
power and ground electrical checkout 


without operation of the main engine. 

The bleed and ram air powered 
air turbine motors permit maximum 
aircraft installation flexibility. 
AiResearch is the exclusive manu- 
facturer of both fixed and variable 
area nozzle units. 

Complementing the Garrett- 
AiResearch total flexibility is our 
power transmission capability which 
includes (1) turbojet engine gear 
boxes, (2) helicopter rotor transmis- 
sions, and (3) VTOL.STOL aircraft 
gearing systems. 



• Please direct your inquiries to the AiResearch Phoenix Division 


AIRESEARCH MANUFACTURING DIVISIONS • Los Angeles 9, California • Phoenix, Arizona 
Systems and Components for: 

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 


SAFETY 


CAB Accident Investigation Report: 

Filter Clog Triggers 720B Engine Failure 


Trans World Airlines Flight 366.— a Boc- 
ill" 720B. N 793TW— departed Los An- 
geles at 1141' on a regularly scheduled, non- 
stop passenger flight for Boston. Takeoff 
gross weight was 205.642 pounds with 83,- 
000 pounds of fuel. This was within the 
maximum allowable weight and was distrib- 
uted within the center of gravity limitations. 
Captain Kenneth A. Doherty was in com- 
mand of a crew of seven and there were 34 
passengers aboard. 

The flight was cleared to proceed under 
Instrument Flight Rules at 27,000 feet.” 
A normal climb to this altitude was com- 
pleted in approximately 17 minutes. After 
leveling off and for approximately 15 min- 
utes thereafter a slight vibration was noted 
in the N, and N ; tachometer needles of the 
No. 1 engine. This vibration or "nervous 
needle." as referred to by Captain Doherty, 
then ceased and did not recur for the re- 
mainder of the flight. The flight progressed 
normally until reaching Cleveland. Ohio 
(1504). where turbulence was encountered 

the vicinity of Albany, New York (approxi- 



matcly 1536). a muffled explosion was felt 
and heard by the crew and the aircraft com- 
menced a yaw to the left. The autopilot 
was immediately disengaged and the aircraft 
was brought back to a normal flight attitude. 
The flight engineer then advised that cabin 
pressure was dropping. Thereupon the crew 
went on emergency oxygen and activated 
the scat belt sign. 

Air Traffic Control was contacted and the 
flight) was cleared to descend to and maintain 

Hydraulic System Failure 

It was noted at this time that the utility 
hydraulic system and the No. 1 generator 
had failed. The No. 1 engine was then shut 
down and an off-ainvays gear-up descent was 
initiated using only the inboard spoilers. The 
second officer then advised that the turbine 
section of the No. 1 engine had disinte- 
grated and that the exhaust section was oscil- 
lating quite severely. The firewall shutoff 
valve to the engine was actuated. The air- 
craft’s speed and rate of descent were re- 
duced. As the aircraft passed through 19.000 
feet, the cabin pressurization warning horn 
sounded and the oxygen flow light came on 
At that time the airspeed was approximately 
200 knots and the descent was continued at 
this slower speed. 


Westovcr and Pease Air Force Bases were 
alerted m the event that the condition of 
the aircraft would not permit continuation 
of the flight to Boston. An inspection made 
from the cabin revealed that the left wing 
and No. 1 pylon were badly damaged. One 
turbine fragment had penetrated the fuselage 
from the left, approximately head high, 
directly above seat 16-A. The fragment 
struck the right side above seat 16-F and 
dropped to the floor. There was sufficient 
residual heat rcinamma in the fragment to 
bum a hole one inch in diameter in the floor 
carpeting. 

the captain elected to continue to Boston 
because of favorable weather conditions, 
runway length, and available emergency 
equipment at that location. The cabin at- 
tendants were thoroughly briefed by the cap- 
tain on emergency procedures and the pas- 
sengers were advised of the emergency. All 
emergency gear and flap extensions were 
made over water and a normal approach to 
a landing on runway 22L was effected with 
ground emergency equipment standing by. 
Trim was adequate to compensate for the 
yaw effect of the inoperative No. I engine 
and the total loss of fuel from the damaged 
outer left wing tank. On roll-out, steady 
braking was applied, reverse thrust was ap- 
plied slowly to the Nos. 2 and 3 engines, and 



Changes Shown on Belvedere Helicopter Production Models 

Production models of Royal Air Force- Westland Aircraft Belvedere twin-turbine, twin-rotor transport helicopters are shown ferrying cargo 
in slings. Production models incorporate modified tailplane. formerly straight, but i»,„ with cranked tips. Bulge on bottom of fuselage 

mission oil cooler. Rear engine intake is under fuselage and directly aft of rear landing gear. 
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TO THE TARGET... 


AND HOME AGAIN! 


Eclipse-Pioneer Dead Reckoning Computer Systems 
are designed to do a complete navigation job— particu 
larly ideal for one-man aircraft where the pilot has to 
do everything himself. We’ve been producing them 
for the military for almost three years, but commer 
cial carriers operating trans-oceanic routes will find 
them equally useful. They've been successfully flown 
on such aircraft as the F-100, C-130, F-105, A3D, 
A4D-2, A4D-2N, F4H-II-about 2,000 are currently in 


use. Some weigh as little as twenty pounds. And 
they're accurate. Our latest DR Computer, the 
AN/ASN-41, for example, has an accuracy of / of 1% 
of the distance traveled— fine-line flying in anybody's 
book. 

The self-contained system gives constant readings 
n latitude-longitude to a pre-set target with no out- 
side aids . . . can be reset en route to other targets. It 
registers mi!es-to-target or miles-from-base and can 


even be used as a steering indicator or to plot a lead 
collision course to any moving target . . . and, of 
course, home again. 

The AN/ASN-41 has an automatic wind-memory 
feature for use with doppler or inertial sensors. It 
can make position corrections as needed. It can be 
tied in with plotting boards, position recording equip- 
ment, auto-pilots, inertial platforms, and bomb/NAV 
computers. The system also features digital tech- 


niques. Modular construction offers simplified 
maintenance. 

For nearly four decades our business has been the 
design and manufacture of specialized navigational 
systems for aircraft. The AN/ASN-41 is the latest 
example of this capability. 

Whatever the navigational problem, if it can fly, 
Eclipse- Pioneer can solve it. We can be reached in 
Teterboro, New Jersey. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 




An idea in the mind of man . . . that's where every 
achievement in the world begins. Peer into the minds 
of Lockheed Scientists and Engineers. There you see 
ideas in the making— ideas that some day will take on 
form and substance. Not all, of course. Some are too 
"far out.” But, no matter how visionary, all ideas 
win serious attention. 

As a result, this freedom of imagination has led to 
many distinguished accomplishments at Lockheed. And 
the future holds still more. For, among Lockheed's 
ever-expanding programs are: Spacecraft: Satellites; 
Man-in ; Space Studies; Hypersonic Manned Aircraft; 
Advanced Helicopter Design; Sophisticated ASW 
and Ocean Systems. 

Scientists and Engineers who thrive in an atmosphere of freedom; whose creative processes flourish through 
exchange of ideas; who relish exploring the unexplored— to such men we say: Lockheed has a place 
for you. For example: In Human Factors; Electronics Research; Thermodynamics; Guidance and Control; Stress; 
Servosystems; Reliability; Dynamics; Manufacturing Engineering; Astrophysics; Astrodynamics; Advanced 
Systems Planning; RF Equipment Engineering; Bioastronautics and Space Medicine; Weapons Effects; 
Aerophysics; Digital Communications; Antennas and Propagation Engineering; Tracking, Telemetry and Command 
Engineering; Communications Analysis. Send resume to: Mr. E. W. Des Lauriers, Manager Professional 
Placement Staff, Dept. 1108, 2406 N. Hollywood Way, Burbank, California. An equal opportunity employer. 


Explorers 

in 

the shape 
of 

things to come 


LOCKHEED 

CALIFORNIA COMPANY 

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


the aircraft cleared the active runway by 
turning left on runway 15. At this time nor- 
mal braking pressure had been depicted and 
airbrakes were used to bring the aircraft to 
a full stop on runway 15. The passengers de- 
planed in a normal manner through the for- 
ward compartment door. 

C round inspection of the aircraft reveated 
that several oxygen masks and containers had 
failed to function properly when a cabin 
pressure altitude of 10,000 feet was reached. 
During the depressurization, the oxygen 
mask container latch failed to function for 
scats 6-C and D. 10-A and B. and 25-A and 
B. However, no passengers occupied these 
scats. All passengers aboard donned their 
oxygen masks successfully. The oxygen 
mask container doors in lavatories B forward, 
and C and D in the aft cabin opened, but 
the masks failed to drop out. It appeared 
that these masks had been stored improperly 
and were too tight in their containers. 

One of the stewardesses related that she 
was seated in the last row on the left side 
of the aircraft and was looking out the win- 
dow' just prior to the engine failure. She 
witnessed several red belches of flame or 
exhaust and seconds later saw' the No. 1 en- 
gine pod burst. Simultaneously, she felt the 
aircraft shudder and then smooth out. Mo- 
ments later she noted that the oxygen masks 
in the cabin had dropped out. Her own 
mask had failed to drop and had to be re- 
leased manually. She and the other steward- 
esses used walkaround oxygen bottles and 
masks in order to attend to the passengers 
and assure themselves that all were properly 
accommodated. 


Weather Sequences 

The Albany and Boston 1 500 weather se- 
quences for November 5. 1961, were: Al- 
bany-Indefinite 200-foot ceiling: sky ob- 

fog; temperature 57; dewpoint 57; wind 
north four knots. Boston-Estimated 8.000 
feet broken; 18.000 feet broken; high bro- 

74; dewpoint 60; wind OTUthwe5t™ P ™ " 
An investigation at Boston revealed that 
the No. 1 engine pod was ruptured in the 
vicinity of the turbine. The turbine exhaust 


separ: 


ted fror 


the ei 


anained attached to the pylon mount, 
roximately 80 percent of the turbine m 
ise was torn away and missing. The 
ortion of the low-p ' ' ' 


Ap- 


disk whii 


it Hang 


the second stage turbine 
attached to its mating flange on I 

from the left wing jus' ' ' ' 

engine pylon where i 
The remainder of the 
Approximately one-half of the third stage 
turbine disk was recovered on the ground 
near Albany. The remainder of the disk has 
not been recovered. No portions of the 
/or blades have 


had imbedded itself. 


There 


I’cred. 


s holes 


wing and fuselage which ac- 

runts for the relatively rapid depressuriza- 
on of the cabin. Tire outer left wing tank 
as punctured in several places. Tire left 
rar was torn through approximately one- 
mrth of its width. Fuel lines, hydraulic 
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A man leaves from the point where the prime meridian crosses 
the equator and moves forty-five degrees northeast by geographic 
compass which always points toward the north geographic pole. 
He constantly corrects his route. Assuming that he walks with 
equal facility on land and sea, where does he end up and how 
far will he have travelled when he gets there? - Contributed 
See giant klystrons, miniature transformers, rotary magnetic 
memory drums! We hope to dazzle you with dozens of amazing 
products at the really big WESCON Show this month. Booths 
428-31 and 528-32 will house displays from our Aero Service 
Corporation. Electron Tube Division, Triad, USECO and West- 
rex Recording Divisions, and the Guidance and Control Systems 
Division of Litton Systems. We'll be in the Main Arena on the 
main floor. Welcome one and all! 

answer to last week's problem: Let N be the smallest integer. 
The product is then N(N + 1) (N + 2) (N + 3) = (N-’ + 3N) 
(N- + 3N + 2) = (N 2 + 3N + l) 2 - I. This is not a perfect 
square since 2 positive squares cannot differ by 1. 

m LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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..ring Bronch i. currently working on C-Ul turbofon cargo 


Send complete resume in confidence to: Hugh l. Gordon, Professional Employ- 
ment Manager, lockhoed-Georgia Company, Dept. SSS-75, 834 W. Peachtree 
Street, Atlanta 8, Georgia. 

An Equal Opportunity Employer 

L0CKHEED-GE0RGIA COMPANY 

A Division of Lockheed Aircraft Corporation 
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Aviation Week 

* Space Technology 


The impact and challenge of recent trends and develop- 
ments in international air transportation will be the 
subject of Aviation Week & Space Technology’s 
International Air Transportation Issue, September 
10, 1962. 

This major editorial effort will analyze the direc- 
tion and problems associated with the growth and ex- 
pansion of air transportation in all major world 
markets including Atlantic, Europe, South America, 
Africa and Asia. 

Subjects slated for special emphasis are: Develop- 
ment of a new U.S. international air policy; World- 
wide impact of common market and African consor- 
tiums; New flag carriers of emerging nations; New 
trends in supersonic transport research; Communist 
bloc penetration in world air markets; 1962 traffic 
trends; and future international tariff and merger 
problems. 

Copies of this issue will be airlifted to delegates at 
the opening session of the International Air Trans- 
portation Association (IATA) Conference in Dublin, 
Ireland. Here will be gathered the international lead- 
ers of air transportation whose attention and dis- 
cussions will be focused on these and other major issues. 

With Aviation Week’s reputation as the authori- 
tative, respected voice of international aviation, the 
International Air Transportation Issue will receive 
world-wide readership and impact. 




English Electric Lightning Mk. 5 Shown 

New version of the English Electric Lightning supersonic fighter, two-place aircraft designated Lightning Mk. 5. is shown on a (light 
from British Aircraft Corp.’s Bristol Aircraft plant at Filton. Company said the Mk. 5 version is armed with de Havilland Red Top air- 
to-air missiles. Vertical fin has been altered from previous versions. Powcrplants arc two Rolls-Royce Avon turbojets, with afterburners. 


lines, and electrical leads to the No. 1 en- 
gine were severed. Skin punctures were 
found in the No. 2 engine pod. the lower 
left wing surface, and the left side of the 
fuselage. Several of the nozzle guide vanes 
along with second and third stage turbine 
blades were found in the wing, the No. 2 
pylon, and the baggage compartment. One 
root section of a third stage turbine blade 
was found in the cabin section adjacent to 

The rear hub had separated from the 
fourth stage turbine and was lying in the 
No. 6 bearing support. 

Engine Disassembly 

Disassembly of the engine revealed heavy 
rubbing of blade tips and knife-edge seals in 
the low compressor. In addition, there was 
severe rubbing between the blades and vanes 
on both leading and trailing edges. The No. 

1 bearing was severely damaged and the No. 

1 oil jet was fractured in two places. The 
intermediate bearing area was dry and free 
of any sign of lubrication. Tilt- No. 2 bear- 
ing was severely damaged; Nos. 21 and 1 
hearings were moderately damaged. Both 
No. 2 and No. 5 carbon seals were heavily 
worn and damaged. The rear hub of the low 
compressor was fractured in the plane of the 
No. 2 bearing. The "O” ring seals were not 
found in the grooves of the high compressor 
front hub. 

Rubbing was noted at high compressor 
blade tips and knife-edge seals. Heavy car- 
bon deposits were found in the No. 4 area 
and tower shaft well of the diffuser case. The 
high-pressure turbine blades, damaged in the 
trailing edge, were forced forward in the 
disk. The low turbine rotors were missing, 
with only the forward mount flange of the 
second stage disk attached to the low shaft 
and the rear hub lying in the rear case. The 
turbine nozzle case was torn open. The tur- 
bine exhaust case was severely damaged with 
all support rods bent and broken. The main 
oil filter was dogged with foreign material. 
Individual bearing "last chance" strainers 
were partially blocked except for the inter- 
mediate case strainer, which was completely 
clogged. 


This engine. Serial No. P64250I. had 
been removed from flight status on Septem- 
ber 12. 1961, because the oil breather pres- 
sure was in excess of the 10-inch Hg limit 
(Total engine time— 447.06 hr.). The engine 
was repaired and modified at the TWA 
shops in Parkville. Missouri. Several Pratt 
& Whitnev recommended modifications 
were incorporated and the No. 4 bearing, 
turbine nozzle case and turbine O.D. seal 
were replaced. The only discrepancy noted 
during tcardown was the loose fit on the 
rear compressor rotor oil scaling tube. At 
this time, hcatshields were installed around 
the No. 4 and No. 5 bearing compartments 
per Pratt & Whitney Service Bulletins 25 S 
and 257 in order to reduce the transfer of 
heat to the engine oil and to improve oil 
scavenging. The high compressor center 
tube was nickel plated at each end to in- 
crease the interference fit per S/B 25S in 
order to reduce galling and possible bleed 
leakage into the hearing compartments. In 
addition, the No. 1 hearing support was 
reworked per S/B 260 in order to improve 
stress distribution and the design configura- 

On October 19. 1961. the engine was run 
in the TWA test cell and found to have 
been acceptable. Maximum breather pres- 
sure was 4.5 in. Ilg and vibration was negli- 
gible. Oil filters were checked and found to 
be clean. 

On October 22. 1961. the engine was 
installed on aircraft N 793TW in the No. 1 
position. 3 


Analysis 

The sequence of events culminating in 
the failure of the engine began at the main 
strainer assembly in the pressure oil line 
within the intermediate case. The main oil 
filter became dogged with carbon deposits 
and began to bypass contaminated oil. A 
downstream ’ last chance” strainer filtered 
the oil just before delivery to the low com- 
pressor thnist bearing and seal (No. 2). 


..... , . ..s performed on the engine. 

a overboard breather line adapter seal. 


intermediate housing bearing (No. 21 1 and 
high compressor front support bearing and 
seal (No. 3). Carbon accumulations collected 
in this "last chance" strainer choked off the 
oil supply and starved the bearings. 

The No. 2 thrust bearing overheated, ma- 
terial strength faded, and plastic yielding 
commenced under the forward load of the 
low-pressure spool, allowing the low-pressure 
compressor and turbine assemblies to move 
forward. The blades of the compressor be- 
gan to rub against the trailing edge of the 
stator vanes. Inner race wear pattern and 
roller interference with the No. 1 seal plate 
indicated that the front support bearing 
(No. 1) then failed from thrust loading in- 
duced by excessive forward axial niovcmcnl 
of the front hub. loss of rigid front radial 
location allowed wobbling in the front com- 
pressor as shown by uneven blade tip rub. 
Vibrations induced in the inlet case precipi- 
tated fatigue failure of the No. 1 oil jet. 

Bearings Damaged 

The No. 25 bearing, mounted on tile rear 
hub of the front compressor, was pounded 
by the wobbling as shown by the damaged 
balls: however, the intermediate bearing 
housing continued to rotate. The No. 3 
seal plate integral with the intermediate 
bearing housing then wore down the No. 
3 seal. A photomicrograph of the No. 3 
seal plate indicated the presence of a tem- 
perature above 1 .400F. The No. 3 bearing, 
also mounted on the rear hub of the front 
compressor, failed and allowed the high 
compressor to wobble slightly. This ss-as 
evidenced by blade tip rubbing and knife- 
edge seal wear. The No. 45 bearing moved 
forward with the low shaft and continued to 
turn freely, leaving traces of the new roller 
path. Metallic deposits began to form on 
the convex faces of the first nozzle guide 
vanes from compressor blade sane shavings. 
Large axial clearances obviated any rubbing 
of the rear of the high turbine disk by the 
low turbine assembly. 

Thus, the engine ssas in the process of 
sustained self-destruction. The time element 
Invoked for this deterioration was approxi- 
mately 10 seconds. Prior to the explosion. 
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Today, the design and development of space systems, 
vehicles and weapon systems is achieving an even 
greater degree of importance than before. Expendi- 
tures are increasing. The pace is being stepped up. 
Hughes Aerospace Divisions are expanding with each 
of these progressions. Important projects such as 
SURVEYOR, SYNCOM, advanced POLARIS guid- 
ance and Anti-ballistic Missile Defense (boost- 
intercept, mid-course, terminal) are now underway. 
Others will begin soon. This expansion is producing 
new, challenging assignments which never existed 
before. You can now be a part of. and benefit from, 
Hughes further expansion into the space age. 

If you hold a degree from an accredited university 
in Mechanical Engineering, Electronic Engineering or 
Physics, are a U. S. citizen and have experience or 
interests related to Aerospace Vehicles or Weapon Sys- 
tems, you can qualify. A few of the openings include: 


Inquire today. Fit yourself into the space picture at Hughes. 

Please airmail your resume to: 

Mr. Robert A. Martin 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 4, California. 
We promise you a reply within one week. 


controls engineers 

Concerns airborne computers 
and other controls related 
areas for: missiles and 
space vehicles, satellites, 
radar tracking, control 
circuitry, controls systems, 
control techniques, 
transistorized equalization 
networks and control 
servomechanisms. 


systems analysts 

To consider such basic 
problems as the require- 
ments of manned space 
flight; automatic target 
recognition requirements for 
unmanned satellites or 
high speed strike 
reconnaissance systems; 

IR systems requirements 
for ballistic missile defense. 


circuit designers 

Involves analysis and 
synthesis of systems for: 
telemetering and command 
circuits for space vehicles, 
high efficiency power 
supplies for airborne and 
space electronic systems, 
space command, space 
television, guidance and 
control systems, and 
many others. 


infrared specialists 

To perform systems 
analysis and preliminary 
design in infrared activities 
involving satellite detection 
and identification, air-to.air 
missiles, AICBM, infrared 
range measurement, 
air-to-air detection search 
sets, optical systems, 
detection cryogenics 
and others. 
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Examination of the diffuser case showed a 
heavy carbon deposit around the breather 
tube and the tower shaft packed with car- 
bon. Examination of the No. 5 support also 
revealed carbon on the inner walls. An analy- 
sis of oil samples indicated no significant 
discrepancies. 

Rejected Theory 

The theory was raised that the two seals 
between the rear compressor front hub and 
the No. 21 housing were omitted during the 
previous TWA repair and modification. This 
was based on the condition of the sub seal 
grooves, one clean and the other with some 
white deposits. If this were the case, 
twelfth-stage bleed air would have leaked 
through this opening and started breaking 
down the oil within the No. 2 area. It is 
believed that a much |rcater accumulation 
of carbon sludge would have been present 
in the intermediate area, had the seals been 
omitted. The deposits which were found 
can lie attributed to the heat transfer 
through the No. 5 diaphragm winch is sub- 
jected to twelfth-stage bleed air. 

A hardness check of the grooves indicated 
that the hub had been subjected to tempera- 
ture high enough to destroy the aforemen- 
tioned seals during the failure sequence. 
Bleed air could then have blown the grooves 
clean before or after any residue was able 
to have been deposited. Although not con- 
clusive from the evidence, it appears unlikely 
that the two seals in question were omitted. 

The catastrophic potential of turbine disk 
rupture has been a matter of concern to the 
industry for a number of years. Recognizing 
this problem, the Administrator of the Fed- 
eral Aviation Agency has required certain 
design features and proof testing of turbine 
engines in order to protect against this type 
of failure. In addition, the manufacturers 
lrave devoted much time and effort toward 
assuring turbine disk integrity. Despite these 
precautions, this failure and other turbine 
disk ruptures have occurred on engines in 
commercial service. 

In view of the time clement involved in 
the destruction of this engine, it is believed 
that warning could have been given to the 
crew by vibration equipment and would 
have allowed for engine shutdown prior to 
the turbine failure. Excessive vibration 
would have been immediately noted by pick- 
ups as soon as the No. 2 bearing failed. Al- 
though the state of the art docs not allow 
absolute vibratory limits to be established 
at this time, a relative control can be main- 
tained bv which any abnormal shift from an 
accepted engine vibration base line can be 
utilized for trouble-shooting and shutdown 
before extensive engine damage occurs. 

To provide sufficient warning against such 
failures the Board has recommended to the 
Federal Aviation Agency that suitable in- 
strumentation. such as the vibratory sensing 
equipment described above, be installed in 
commercial turbojet aircraft. 

Conclusions 

No. 1 engine experienced oil starvation 
of the No. 2 bearing precipitating fracture 
of the low compressor rear hub, subsequent 
low turbine overspeed, and bursting of the 
three low turbine disks. 

Oil starvation of this bearing was caused 
by clogging of the "last chance" strainer 


In the Boston area . . . 



EXPANDING ENVIRONMENT 
OF OPPORTUNITY 

RCA Burlington’s expansion is based on impor- 
tant new classified government contracts, in 
diverse product design fields such as Aerospace 
Ground Equipment, Reconnaissance and Surveil- 
lance, Computers and Controls, Advanced Satel- 
lites. Significant programs also are underway in 
Advanced Systems and Techniques. The extent 
of the expansion is indicated by the diversity of 
career fields requiring electrical and mechanical 
engineers, mathematicians, and physicists of 
outstanding ability and at all experience levels. 


Specifically, immediate needs exist in : 


Microwave Design 
Missile Test Equipment 

Heat Transfer 
Radar Systems 
Computer Design 
Circuit Design 
Test Methods 


Guidance Systems 
Trajectory Analysis 
Mechanical Design 
Data Processing 
Operations Analysis 
Orbital Mechanics 

Systems Integration 



For further information, or to arrange a confidential 
interview with engineering management, contact: 


Mr. John E. McManus, BRowning 2-1500 
Burlington, Mass. 

An Equal Opportunity Employer 



THE MOST TRUSTED NAME IN ELECTRONICS 
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Some men are drones. They operate only tinder remote control. They respond to instruc- 
tion rather than inspiration. Their professional journey is blind, predestined, mechani- 
cal. ■ They will not home in at UTC. ■ United Technology Corporation is one of the 
nation’s fastest growing companies devoted to rocket propulsion. UTC has an increas- 
ing number of challenging positions available, in projects involving ablation-cooled 
thrust chambers; hybrid rockets; storable propellants; segmented, solid-propellant 
space boosters developing hundred-thousand-pound thrust levels. UTC's scientific 
assets include a 30-acre Research and Engineering Center, a 5000-acre Development 
Center, a technical staff preeminent in American rocketry, and the solid backing of the 
parent organization, United Aircraft Corporation. ■ Drone-ism is a bad habit. Scien- 
tists who have developed the enviable habit of intellectual quest will come to UTC to 
help develop some of America’s best rocket motors. ■ An Equal Opportunity Employer. 



For information, contact J. W. Waste, Dept. 17A, P.O. Box 358, Sunnyvale, California 


Opportunities in 


Opportunities in 


Nos. 4 and 


Rocket Propulsion 

UTC 

STRUCTURES ENGINEERS 
AND STRESS ANALYSTS 

United Technology Corporation 
has career opportunities at various 
levels for Structures Engineers 
and Stress Analysts. 

Project assignments will involve 
work in many exciting rocket pro- 
pulsion programs, including multi- 
megapound solid propellant super 
boosters, hybrid rocket engines, 
and other rocket motor projects. 
As a member of UTC’s Engineering 
Sciences staff, successful appli- 
cants will develop and apply 
experimental and theoretical 
methods of structural analysis. 
You will participate in group effort 
involving thermodynamics and 
structures analysis associated 
with our various propulsion pro- 
jects, You will consult with design- 
ers and project personnel in as- 
suring structural integrity of 
rocket motor components and 
assemblies. 

Requirements: An advanced de- 
gree in aeronautical, mechanical, 
or civil engineering, preferably 
with experience in structural 
analysis of aircraft/aerospace 
components. 

United Technology Corporation's 
new Research and Engineering 
Center is located in the heart of 
the San Francisco Bay area; you 
will find contemporary living at its 
finest, and an unparalleled variety 
of recreational activities. 

UTC is an Equal Opportunity 
Employer. 

United Technology 
Corporation <^j§|§s> 
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Rocket Propulsion 

UTC 


Sr. Design Engineers— Supervision 
of a group in design of Solid Rocket 
Motor Components. Requires Profes- 
sional Degree and a minimum of 5 
years rocket design experience. 
Design Engineers — Design and 
development of Large Solid Rocket 
Motor Components. Includes design 
of Cases, Thrust Vector Control Sys- 
tems, Nozzle Hardware and Ignition 
Systems, analysis of Internal Ballis- 
tics. Requires BS or MS in ME, AE, 
Physics, or ChE. Responsibilities as- 
signed according to capability. 
Solid Rocket Project Engineers — 
Participate in all phases of Solid 
Propellant Rocket development with 
emphasis on Design, Processing, and 
Testing of large Solid Rocket 
Engines. Excellent growth potential. 
Requirements include an Engineer- 
ing Degree, plus 5 years experience 
in Rocket Engine development. 
Senior Engineering Specialists— 
Originate Advanced Design, Analysis, 
and Evaluation of Liquid and Hybrid 
Rockets, Systems, and Components. 
Requires Engineering Degree plus a 
minimum of 8 years creative and 
original analytical work. 

Structures Engineers and Stress 
Analysts— As a member of UTC's 
Engineering Sciences Staff, will de- 
velop and apply Experimental and 
Theoretical Methods of Stress Anal- 
ysis. Will consult with Designers and 
Project Engineers in assuring Struc- 
tural Integrity of all Rocket Motor 
Assemblies and Components. Re- 
quires BS or MS Aeronautical, Me- 
chanical, or Civil Engineering; as- 
signments will be made commensu- 

Quality Control Engineers — Posi- 
tions at several levels are available 
for Engineers with experience in QC 
Engineering associated with Solid 
Propellants, Chemical Processing, or 
Allied Fields. Responsibilities will 
be for Quality Control efforts in Pro- 
grams in Rocket Propulsion Devel- 
opment, from design through final 
test and delivery. The positions re- 
quire an Engineering Degree and 1 
to 8 years of QC experience. 


United Technology 
Corporation ^§§5) 
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vail temperature an 
tube leakage. 

The actions take 
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Probable Cause 

The Board has determined that the prob- 



of 13,277 flying hours, 216 ill the Bucing. 

Captain S. Tudor Lcland held a valid air- 
man certificate and a currently effective 


insport 


4581. 


vr included: DC-3, Mart 

404. Lockheed Constellation, Boeing 707- 
720. Captain Lcland passed his last I'AA 
physical on August I. 1961, with no restric- 
tions. lie had a total of 15.23U flying hours, 

•' ’ ’id Officer, held 


last first-cla 
1961, with 
Wlu ' 


rtificatc 


:d January 24, 
.ons. second Officer 
if 4,350 flying hours, 
.. 11., -inn 707-720. 


/Inch 1,030 

Eddie Seward, Plight Engineer, held valid 
flight engineer, mechanic (airframe and 
powcrplant) and PCC aircraft radio tele- 
phone certificates, lie passed his last second- 
class medical examination on July 6. 1961. 
Flight Engineer Seward had a total of 63:02 
hours in the Boeiug 720. 




:c Roxai 


e L. Si 


fcr. Jane F. Hartman, Barbara Braclit, and 
Carole Dohn. 

N 793TW, a Boeing 720B, serial No. 
183S3, was mar f ct red \ g t 27, 1961. 
The aircraft was leased from the Boeing Air- 
craft Company and operated by TWA. It 
had a total of 495 flying hours since manu- 
facture. The aircraft was equipped with 
four Pratt and Whitney JT3D-1 engines. 
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IBM 

Space Guidance Center 


Guidance systems and computers for: 

TITAN 

GEMINI 

SATURN 

Vital contributions to the U.S. space 
program arc being developed at the 
ibm Space Guidance Center. 

Here’s your opportunity for profes- 
sional growth within one of these new 
challenging programs ... a chance to 
participate in the very early decisions 
which tend to influence in depth many 
phases of the U.S. space program. At 
the Space Guidance Center in Owcgo, 
New York, you will be working with 
recognized leaders in their fields who 
have contributed to such noteworthy 
accomplishments as: the successful 
test flights of the rugged ibm computer 
used in the guidance system that 
directs the titan ii Intercontinental 
Ballistic Missile, the development of 
an advanced memory system for the 
nasa Orbiting Astronomical Observa- 
tory, and guidance systems for gemini 
spacecraft and the saturn space 
booster. 

Opportunities exist for qualified per- 
sonnel in the following areas: Systems 
Engineers (Guidance, Navigation, 
and Flight Control); Logic and Cir- 
cuit Development Engineers; Solid 
State Physicists (Radiation Effects 
Studies); Programmers; Mechanical 
Engineers (Heat Transfer/Stress 
Analysts); Reliability Statisticians; 
Quality Engineers; Contract 
Negotiators. 

For full details on these career oppor- 
tunities providing challenging assign- 
ments on space and defense projects, 
please write, outlining your interests 
and background, to: 

Fred Guth, Department 524U5 
IBM Space Guidance Center 
Ovvego, New York 
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WHO'S WHERE 

(Continued from page 23) 


Honors and Elections 

National Aeronautics and Space Admin- 
istration has honored the following three 
government pilots and two officials for lead- 
ing the X-15 program to outstanding success 

guished Service Medal to Dr. Joseph A. 
Walker. NASA. Maj. Robert M. White, 
USAF, and Cdr. Forrest S. Petersen, USN, 
(sec AW July 9. p. 1 5); NASA's Medal for 
Outstanding Leadership to Paul Bikle, Di- 
rector of Flight Research Center, and Hart- 
ley Soule, Assistant Director of NASA 
Langley Research Center until his retire- 

"'senator Warren G. Magnuson (D.-Wash.) 
has been selected by the Joint Chiefs of 
Staff to receive the 13th annual National 
Transportation Award of the National De- 
fense Transportation Assn. 


: effective 


transport 


which t 


grams. 


r Divisi 


E. D. Hart, assistant manager-avionics 

G ducts, Bendix Radio Division, Baltimore, 

. 

John L. Coddington, assistant marketing 
manager. Radar and Systems, Avco Corp.'s 
Electronics and Ordnance Division, Even- 
dale, Ohio. 

The following managers have been ap- 
pointed for the Technical Military Planning 
Operation (TEMPO) of General Electric 
Co.’s Defense Systems Department, Santa 
Barbara. Calif: D. E. Trumbull, profes- 
sional staff operations; S. M. Schorr, pro- 
gram operation; W. L. Sonncnbcrg. mar- 


Changes 

The Los Angeles (Calif.) \ i tcil 
Division of Minncapolis-lloneywcll Rcgula- 

nounced the following appointments: Bob 
Bishop, director of advanced programs; 
George Kis, consultant-advanced planning; 
J. ( A. Rowe, rtaff member; Jack Craigin. 


Emmett McCabe, formerly director of 

tising for Convair, has established Enunett 
McCabe and Associates, Washington, D.C., 

'"waiter R-T Brown, director of explora- 


craft Division, Long Beach. Calif. 

Rowland M. Younger, director. Logistics 
Department, Electronic Systems & Products 
Division. Martin Co.. Baltimore, Md. Also: 
William J. Nonnyle, director of public re- 
lations, Martin Co.'s Space Systems Divi- 

Dr. James T. Arnold, manager. Special 


manager-technical, Norair Divisic 
tlirop Corp,. Hawthorne. Calif. 

James A. McKnight. manufacturing man- 
ager, Systems Division, Beckman Instru- 
ments. Inc., Fullerton, Calif. 

R. H. Wilson, ^ director of public rcla- 

Dr. George Gerard, director of engineer- 
ing sciences. Allied Research Associates, 
Inc.. Boston, Mass. 

David G. Carson, senior engineer. Re- 
ceiver Department. Rantcc Com.. Calabasas, 
Calif, 

Sanford Solar/., product planning manager, 
Liquidometer Corp., Long Island City. N.Y. 
John F. Donovan succeeds Mr. Solar/. as 

Roland I 1 . Andclson, director of market- 
ing. Hughes Aircraft Co.'s Ground Systems 
Croup, Fullerton. Calif, 

Fred W. Bauer, manager of product plan- 
ning, Univac Division of Spcrrv Rand Corp., 
New York. N. Y. 

Bernard R. Diamond, manager of custo- 
mer relations, Thiokol Chemical Corp.'s 
Rocket Operations Center, Ogden. Utah. 


. Collins 


super: 


Wooldridge, Inc., Canoga Park, Calif. 

Lt. Col. William C. Athas. chief of a 
new Electronics Division, Directorate of 
Engineering Sciences, Air Force Office of 
Scientific Research, Washington, D, C. 

Col. Jack L. Marinclli (USA, ret.), assist- 

Bccch Aircraft Corp.. Wichita. Kan. 

J. Coy McGee, general manager. Elec- 
tronic Systems Division of Fairchild Stratos 
Corp,, Wyandanch, N. Y„ succeeding Mau- 
rice Center, now technical assistant to E. G. 
Uhl, president, for the AN/ USD-5 surveil- 
lance system program. Also: Edward J. 
Cousin, director of customer relations. Elec- 
tronic Svstems Division. 

Dr. Michael M. May, associate director 
for nuclear design, Lawrence Radiation 
Laboratory, University of California, Liver- 
more, Calif. 

Dr. Franklin E. Lowancc, chief scientist. 
Military Products Division. Hoffman Elec- 
tronics Corp,, Los Angeles, Calif. 


hiited A 


endent-or 


Wilbur H. Clarkston. manager of indus- 
trial gas turbine sales. AiResearch Manufac- 
turing Division, The Garrett Corp., Phoenix, 

Dr. Jerry S. Kidd, principal staff scientist. 
Systems Engineering Department, Aircraft 
Armaments. Inc.. Cockeysville, Md. 

E. Keith Burnett, general manager, Aero- 
space Division, Aeronca Manufacturing 
Corp., Baltimore. Md., succeeding Clarence 
Felix who is returning to the corporate of- 
fices (Middletown, Ohio) to direct the com- 
pany’s long-range planning program. Also: 
Edward Sickle, project manager. Middle- 
town Division of .Aeronca. 

Marshall Industries, Monrovia, Calif., has 
announced the following changes in the 
Components Group: Rick Green, general 
sales manager. Electron Products and Wahl- 
gren Magnetics Divisions; William Bishop 
succeeds Mr. Green as division sales man- 
ager, Electron Products; Gordon Eisner, divi- 
sion sales manager, Wahlgren Magnetics. 
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IBM 


asks basic 


questions in space 


Where will it be next? 



This plotting board, driven by an ib\i computer , tells 
project mercurt control personnel the exact location oj the 
mercury spacecraft at any time in its orbit.. 



Throughout each orbital flight, the project mercurt Con- 
trol System continuously predicts the point where the mercurt 
spacecraft will eventually return to earth.. 


Manned satellite tracking requires up-to-the-second 
information. To tell us where a mercury spacecraft 
is now and where we should look for it next, an ibm 
computer system at the NASA-Goddard Space Flight 
Center has been linked to ground tracking stations. 
This system connects sensors, real-time communica- 
tions channels, data processors, and displays into an 
information network. It transforms data from space 
into continuous predictions of flight — from launch- 
ing, through orbit, to impact. 

Space information systems must squeeze thousands 
of complex computations into split seconds. To re- 
duce computation time requirements, ibm engineers 
are investigating the application of advanced com- 
puting techniques — such as associative memory and 
auxiliary storage of precalculated data — to space sys- 
tems. To enable tracking systems to operate in real 
time, they have developed special communications 
channels for project mercury and other projects, 
speeding data into central computers and back to 
tracking stations around the world. In another area, 
under contract to the Radio Division of the Bendix 
Corporation, ibm has designed a data processing sys- 
tem for real-time control of an Electronically-Steer- 
able Array Radar (ESAR). This new approach to han- 
dling data in radar systems makes i t possible to switch 
the direction of radar beams with far greater speed 
AVIATION WEEK and SPACE TECHNOLOGY, August 6, 1962 


than was possible by using mechanical methods — so 
that one radar can track many satellites and space 
vehicles simultaneously. 

Tracking systems will improve as we learn more 
about space. Present atmospheric models are static. 
Their failure to reflect the ebb and flow in the den- 
sity of the air forces us to approximate orbital per- 
mutations due to atmospheric drag. By feeding data 
from satellites traveling through the atmosphere 
into an ibm 7090 computer at the Smithsonian 
Astrophysical Laboratory, ibm scientists are plotting 
air density as a function of deceleration. The dy- 
namic atmospheric model which emerges from their 
work will make predictions of space flight in the 
region lying between 50 and several hundred miles 
from earth more accurate ... an important step 
toward the precise control needed for the space 
systems of the future. 

If you have been searching for an opportunity to 
make important contributions in space, software de- 
velopment, manufacturing research, solid-state de- 
velopment, or any of the other fields in which ibm 
scientists and engineers are finding answers to basic 
questions, please contact us. ibm is an Equal Oppor- 
tunity Employer. Write to: Mr. Fred Guth, Depart- 
ment 524U1, Space Guidance Center. International 
Business Machines Corporation, Owego, New York. 
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New 
Avenues 
in Space Technology 

at AVCO/RAD 

l ^od y nmic s 



Mr. J. Bergin. Dept. AW 

SSlHSsiwl 

vIkco 

| BtsutchS fanne/d Int/epmtni \ 

201 Lowell St., Wilmington, Mass. 


MR. ENGINEER: 

EXPLORE 

KEY PROFESSIONALS 
who will participate in 


. . . THREE-YEAR 
growth program in 
EILLANCE SYSTEMS 



★ TRANSISTORIZED CIRCUIT 


& CONTROL 

* MAGNETIC AMPLIFIER DESIGN 
Other 



Texas 

Instrum ents 


INCORPORATED 



EMPLOYMENT 
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Advanced Boeing openings for Engineers and Scientists 


You will find career excitement in many of the 
challenging programs at Boeing’s Aero-Space 
Division. Some of these programs — the ad- 
vanced Saturn S-IC first-stage booster, for ex- 
ample — are under the management of newly- 

you unique ground-floor opportunities. 

Soar space glider program and the solid-fuel 
Minutcman ICBM. Assignments are available in 
many fields of activity, including Research and 
Development, Design, Manufacturing and Test. 
In addition to professionally stimulating 


careers, these Boeing openings can offer you — 
and your family — a wide variety of living ad- 
vantages, including geographic locations such 
as the uncongested Pacific Northwest, Florida 
resort areas and historic New Orleans. 

Salaries are commensurate with education and 

degree in any applicable scientific discipline. 
Boeing pays moving and travel allowances to 
newly-hired engineers. 

Send your resume today to Mr. Lawrence W. 
Blakeley , The Boeing Company. P. O. Box 3822- 
AWL, Seattle 24, Washington. Boeing is an 
equal opportunity employer. 


Assignments are available for: 
Structures Engineers 
Electronic/Electrical Engineers 
Mechanical Engineers 

Manufacturing Engineers ■ 

Aeronautical Engineers 
Cryogenicists 

Base Installation Engineers 

Physicists 

Mathematicians 


BO&JVG 

rt . Vertol . AERO-SPACE . Industrial Products-Boelng Scientific Research Laboratories 


AEROSPACE CENTER 




first manned rendezvous in space 


How do you dock a two-man spacecraft with an- 
other vehicle in earth orbit? What happens when 
astronauts are weightless for a week or more? 
Project Gemini is calculated to answer these vital 
questions. The test of rendezvous techniques alone 
is a crucial experience in man’s drive for the moon 
— and the results will be invaluable. 

Unusual capabilities are needed to solve the intri- 
cate and demanding problems of Gemini (and, after 
Gemini, Apollo). 

NASA needs senior aerospace engineers with 6 to 
10 years experience in ... . Systems analysis and 
studies • Systems engineering • Spacecraft and 
flight missions • Reliability assessment • Launch 


vehicles and propulsion • Systems integration and 
checkout. 

NASA offers you unequaled resources and unlimited 
opportunities for professional growth and recog- 
nition. Send just one resume to .NASA, Director of 
Professional Staffing, Dept. 502, NASA Headquar- 
ters, Washington 25, D.C. Positions in various loca- 
tions and in other disciplines — many requiring less 
experience — are also available. 

All qualified applicants will receive con- 
sideration for employment without re- 

origin. Positions are filled in accordance 
with Aero-Space Technology Announce- 
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MARTIN COMPANY 

DENVER DIVISION 

MARTIN MARIETTA CORPORATION 


AERONAUTICAL 

ENGINEERS 

FOR AAORE 
INFORMATION 

about Classified Advertising 

contact the McGraw-Hill 

STRESS 

office nearest you. 
ATLANTA, 9 D. Hicks 

ANALYSTS 

TRinity 5-0523 

BOSTON, 16 O. R. Dovis 
Copley Square COngress 2-1160 


CHICAGO, 11 W. J. Higgins, D. Beran 
645 No. Michigon Avenue 

for 

DESIGN & ANALYSIS 
of 

SUBMARINE 

MACHINERY FOUNDATIONS 
and 

ASSOCIATED 
HULL STRUCTURES 

CLEVELAND, 13 1. C. Hill 
1164 Illuminating Bldg. 

Superior 1-7000 
DALLAS, 7 J. Grant 

1712 Commerce St., Vaughn Bldg. 

Riverside 7-9721 
DENVER, 2 J. Pollen 

1700 Broadway, Tower Bldg. 

Alpine 5-2981 

ggpigll 

DETROIT, 26 Wm. H. Ginder, Jr, 
856 Penobscot Bldg. 

WOodword 2-1793 


Prudential Bldg., Holcombe Blvd. 

JAckson 6-1281 


LOS ANGELES, 17 Wm. C. Gries 
1125 W. 6th Street 

HUntley 2-5450 

NEW YORK, 36 

H. T. Buchanan-T. W. Bender 

LOngacre 4-3000 

Your inquiries arc invited. 
Please address resumes, in con- 
fidence, to Mr. Peter Carpenter. 

Wm. B. Sullivan 
Six Penn Center Plaza 

LOcust 8-4330 

g:iiiii id 

GENERAL DYNAMICS 
ELECTRIC BOAT 

GROTON, CONNECTICUT 

4 Gateway Center 

EXpress 1-1314 

ST. LOUIS, 8 

7751 Carondelet Avenue 

PArkview 5-7285 

SAN FRANCISCO, 11 J. A. Hartley 
255 California Street 

DOuglas 2-4600 
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new era 
of 

technological excitement 
at 

Bell Aerosystems 

activities multiplying in 9 diversified areas 

S O A REALISTIC, 3-DIMENSIONAL VISUAL SPACE SIMULATOR FOR ASTRONAUT TRAINING □ DEVELOPMENT OF HYDRO- 
SKIMMER, THE LARGEST AIR CUSHION VEHICLE IN THE NATION □ AN ALL-WEATHER, AUTOMATIC AIRCRAFT LANDING 
SYSTEM □ NEW APPLICATIONS OF THE BELL HIPERNAS SYSTEM, MOST ACCURATE, PURE INERTIAL, SELF-COMPEN- 
SATING NAVIGATION AND GUIDANCE SYSTEM KNOWN □ ULTRA-RELIABLE CONTROLS FOR SKIP-GLIDE REENTRY 
VEHICLES □ MUTUAL INTERFERENCE PROBLEMS OF THOUSANDS OF RADIATING DEVICES EMPLOYED IN BATTLE- 
FIELD SITUATIONS □ DEVELOPMENT OF TRANSMITTERS, RECEIVERS, CODERS, DECODERS, GROUND CHECK-OUT AND 
MAINTENANCE EQUIPMENT FOR A SOPHISTICATED, PULSE-TYPE UHF SYSTEM □ NEW CONCEPTS IN V/STOL □ A 
NEW GENERATION AGENA ENGINE, THE NATION’S MOST RELIABLE SATELLITE PROPULSION SYSTEM. 


MATHEMATICAL ANALYSIS 


For assignments related to reliability 
theory, test planning, data accuracies, 
instrument errors, error analysis and 
high speed electronic calculations. Re- 
quires degree in Mathematics with 
strong educational background in the 
sciences, or ME or AE with background 
in statistics and probability theory, par- 
ticularly as applied to engineering and 
testing in liquid propellant rocket engine 
and propulsion systems. 


ELECTRONIC SYSTEMS 


To initiate and conduct original theo- 

for the synthesis and analysis of ad- 
vanced electronic control systems such 
as air traffic control, target locators, 
visual simulators and feedback controls. 
Minimum 5 years related experience. 


PROPULSION ANALYSIS 


For propulsion and performance analysis 
for air-breathing engine systems, includ- 
ing propellers, ducted fans and ducted 
propellersystems. Requires advanced de- 
gree with 5 years experience in internal 
aerodynamics and propulsion analysis. 


Opportunities Now Open in 


INERTIAL GUIDANCE 


For development of complete guidance 
and navigation systems for strategic 
and tactical missiles, aircraft and aero- 
space vehicles, ship and submarine navi- 
gation. and drone recovery. Various de- 
gree levels with 2 to 8 years specific 
experience in one of the following areas: 
logic design and magnetic memory de- 
velopment; low frequency design and 
development involving servos; systems 
and component testing; resolver chains, 
gyros, accelerometer integrators; inertial 
instrument development. 


STRUCTURES ENGINEERING 


To develop structural concepts for high 
temperature and space structures, estab- 

research proposals. BS with 8 years in 

including high temperature structures 
and associated thermal materials. 


SYSTEMS INTEGRATION 


BS in ME, Applied Math. AE or Physics, 
with experience in the dynamics of 
closed loop systems, guidance, me- 
chanics of vehicle flight, space me- 
chanics, analog and digital computing 
systems. 


ROCKET PRELIMINARY DESIGN 


To conduct analytical and design studies 
and investigations in all areas of rocket 
engines and rocket systems, including 
conceptual design and support analysis 
for new rocket propulsion systems. Re- 
quires BS or advanced degree in ME, 
AE, ChE or Applied Physics with mini- 
mum 6 years experience in thermody- 

transfer as applied to liquid propellant 
rocket engines. 


ELECTRONIC COMMUNICATIONS 


To develop, design and test a sophisti- 
cated pulse-type UHF System, including 
transmitters, receivers, coders, decod- 

equipment. Requires an EE degree with 
major in communications and several 



AEROSPACE PRELIMINARY DESIGN 


To develop and design parameters for 
spacecraft and missile systems and to 
serve as project proposal directors. Pre- 
fer advanced degree, with minimum 8 
years experience in all phases of air- 
craft and space systems design work. 


| Send resumes now to George E. Klock, Director of Employment 

'’BELL AEROSYSTEMS CO. 

DIVISION OF BELL. AEROSPACE CORPORATION -A tOXtrOlll COMPANY 
An Equal Opportunity Employer P.O. Box *1, Buffalo 5, New York 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


AN ADVERTISING INCH ii 


or Inquirioi to ClaisIRod Adv. 0 



* V C«rCA«0 'll': eis°X. B lflddinn Are. 

SAX MAXCISCO It: !SS California SI. 

SPECIAL SERVICES 


; *10.000.00 lorry- 






mdld^ ^ Bond lx ^X^land ri^xr.^ A] 


Mr. Used Equipment 
Dealer: 


list their slocks for sale. 

SEARCHLIGHT SECTION 

Post Office Box 12 Now York 36, 


SEARCHLIGHT 
Equipment 
Locating Service 

NO COST OR OBLIGATION 

This service is aimed at helping 
you, the reader of “SEARCH- 
LIGHT", to locate Surplus new and 
used aviation equipment and com- 
ponents not currently advertised. 
(This service is for USER-BUY- 
ERS only). 

How to use: Check the dealer ads 
to see if what you want is not cui 
rently advertised. If not, send u 
the specifications of the equipment 
wanted on the coupon below, or on 
your own company letterhead to: 
Searchlight Equipment 
Locating Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 
Your requirements will be brought 
promptly to the attention of t 
equipment dealers advertising in 
this section. You will receive 
plies directly from them. 
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RESEARCH 

studies 

of 


An important position now available in our Rocket and Air-Breathing 
Propulsion Section involves research on Aerodynamic control 
elements without moving parts. Of a fundamental nature, this long- 
range program includes investigations of the characteristics of both 
free and bounded jets, together with determination of application 
areas ranging from the biological sciences to jet engine and rocket 
controls. 


AERODYNAMIC 
CONTROL 
ELEMENTS 


Our aerodynamic and gas dynamic facilities 
are unsurpassed, and our analog and digital 
computing center is one of the nation's largest. 
Benefits, salary level and high degree of chal- 
lenge enhance the desirability of this position. 
As a qualified applicant (M.S. or equivalent) with ex- 
perience in viscous flow and high-speed aerodynamics, 
you are invited to address your inquiry or resume to 
Mr. E. D. Ciriack . . . 


U nite d Research Laboratories 

H I reran; EAST HARTFORD. Connecticut 
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LETTERS 


Engineer Comment 

The pilot-flight engineer dispute seems to 
lie reaching its peak. Perhaps the FEs have 
a better public relations program, as 1 have 
read much anti-pilot information. 

It is difficult to believe that the FEs have 
been able to hold such strength with the 
anti-progress tactics they arc using. In the 
business world, and here in the USAF, 
such moves would single a man out. and let 
him out, rather hurriedly. We do not 
stand still— we either up-grade or deteriorate. 
Yesterday’s skills may not cany us through 
tomorrow. 

The flight engineers have an easy out, 
blaming their troubles on the third pilot— 
the latest addition and, therefore, the least 
secure in the cockpit. 

So it's "featherbedder" or "fcatherhird” 
applied to the pilot when he has probably 
run more jet engim-s than all the FEs com- 

The flight engineer wants to keep his 
A&E and his wrenches. Why not let him 
do so-on the ground, where he can use 

Capt. James A. Schmitt 
USAF Pilot 
Atlantic City, N.J. 

As a former airline pilot, I have difficulty 
in understanding the pilot stand on 3rd pilot 
crew member. I happen to know that on 
some and possibly all airlines, a pilot starting 
out as copilot can now expect to spend any- 
where from 15 to 20 years flying copilot 
before he can reasonably expect to become 
a captain. It he starts out as an engineer and 
spends an equal amount of time before 
"graduating" to copilot, and assuming that 
lie was 25-years old when he started, he will 
have reached the mandatory retirement age 
before he can hope to become captain. 

The theory that it will soften the blow of 
seasonal layoffs does not hold up either as 
the bottom pilot-engineers would then be 
the ones to fall off. It opens the way to 
say that stewards must also be pilots to take 
up the slack when the bottom pilot-engi- 
neers are seasonally dropped, etc., etc., etc. 

This could be pretty rough on the airlines, 
too. for all of a sudden they would find 
themselves in the position of not being able 
to replace wornout captains, for the copilots 
would be aging womonts. too. They would 
have to replace retiring captains with aging 
engineers, entirely inexperienced in flying 
the planes. 

Albert V. Thomas 
Director 

Civil Defense Agency 
State of South Carolina 
Columbia, S.C. 


Dollars to Autos 

1 read with interest your article in the July 
Hi issue (p. 41) on the survey made to esti- 
mate the auto traffic that could be poten- 
tially diverted to air traffic. 

There were several reasons given as to 
why auto travelers would not flv. each of 
which possibly had some merit. However, I 


of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 IF. 42nd St.. New York 36. A. Y. 
Try to keep letters under 300 i cords and 
gi re a genuine identification. We will 

of writers will he withheld on request. 


am of the opinion that the real reason why 
more auto travelers do not fly is that there 
is simply no comparison between the costs of 
the two modes of travel, especially where a 
family is involved. I would judge that most 
trips of 400 mi. or longer are made bv fami- 
lies on vacations or long weekends. In my 
own particular case we usually make a trip 
from Bartlesville, Okla., to St. Louis at least 
twice a year. We have made this trip a good 
many times. This trip has seldom cost over 
S25.00. including one meal in each direc- 

Evcn if one were to be business-like 
and up the cost to S cents per mile, the total 
transportation cost for the 800 mile round 
trip would only come to $64.00. 

By contrast, for my family to make same 
trip by air, and there are four children under 
12. would cost roughly $150.00 (Tulsa-St. 
Louis round trip) figured on a tourist fare 

In view of this, it seems ridiculous to 
spend large sums on such a survey when the 
basic problem seems to be readily apparent. 

Speaking as a private pilot. I would prefer 
to take my family by air and for them to 
enjoy the comfort, convenience and safety 
that airline travel provides. However, when 
one looks at the great economic gulf between 
air and auto travel. I believe that most fam- 
ilies will continue to go by auto for a long 

Dale E. Kelly 

Bartlesville, Okla. 

Invention Rewards 

As Mr. Gibbens. in his letter to Aviation 
Week, June 25, Ip. 102). has implied, in- 
ventiveness is a characteristic of a human 
being which could be classified as a talent. 

I 3grcc with this, and also that the inventor 
should Ik recognized for his efforts. There 
is, however, in my mind a question as to 
whether the inventors of today (or design 
engineers, to use a more familiar connota- 
tion) 3re not being adequately compensated 
for their inventions, particularly those hold- 
ing salaried jobs as designers, if an employer 
hires a man to produce ideas for him and 
pays him an acceptable salary, then what 
right has the “inventor” to demand addi- 
tional compensation than what he agreed 
upon originally? The term compensation 
is used here in a general way to include such 
things as bonuses, public recognition, pro- 
motions, special privileges, etc. 

I get the distinct feeling that Mr. Gibbens 
is reluctant to “sell" his ideas to his em- 
ployer at the pre-established “price,” but 
wishes his inventions forever to carry his 
identity. It would seem that this kind of 
thinking is bom of the desire of the de- 


signer to be an individualist without the per- 
sonal and monetary risks involved in devel- 
oping and marketing the design, which 
expense and headaches arc assumed by his 
employer. In the meantime, our hero basks 
serenely in the security of his salaried job; 
someone has aptly called this "having your 
cake and eating it, too.” 

An inventor without the depth of charac- 
ter to assume the risks of private venture to 
gain fame and/or fortune hardly rates much 
acclaim. 

I agree, too. with Mr. Gibbens that an 
engineering degree does not automatically 
instill in the individual creativeness. The 
formal engineering education maintains no 
pretense of doing this, and any graduate en- 
gineer who believes that his diploma magic- 
ally makes him a Fulton. Singer or Kettering 
is fooling himself or wasn't aware of his 
talents in the first place. The practical re- 
sults of formal engineering training may be 
realized to a fuller extent in the application 
of this learned knowledge to the specialty 
of mathematical and mechanical analysis- 
but, more important, the engineering curri- 
culum teaches the student to think, and 
specifically to think in a mechanical language. 

James E. Cromxieit 
Mechanical Engineer 
Douglas Aircraft Co. 


Bomb Deterrent 

To help deter bombs in commercial air- 

1. Limit machine sales of insurance to 
modest amounts. 

2. Make an agreement and publicize it 
that, if a person buys air-trip insurance 
from more than one company, all policies 

3. Investigate all purchasers of large 
amounts of insurance. 

Seville Chapman 

Director, Physics Division 

Cornell Aeronautical Laboratory, Inc. 

Cornell University 

Buffalo, N.Y. 


Michoud Location 

I read with interest your massive study of 
NASA's operations in your issue of July 2. 

As a New Orleanian, proud of our city’s 
part in building the Saturn boosters. I wish 
to point out that the Michoud plant is not 
"about 1 5 mi. north and east of New Or- 

This is a geographical error I have noted 
in practically all national coverage of the 
Michoud operations, which may have its 
explanation in an early government release 
that the huge Michoud plant is 1 5 mi. from 
downtown. 

'flic Michoud plant, located on the 
former Michoud plantation, is completely 
within the city limits of New Orleans. And 
it will remain so! 

Gabriel M. Gelb 
Public Relations 
New Orleans. La. 
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6' max. error spread Synchro for Gyro 


Pick-Off 


Pancake Resolver for Gimbal Mounting 




The SG-17- and ST-17- type pancake synchros (SG-18- and 
ST-18- with housings) are our most standard line for gyro 
pick-olf applications. 

These units have been manufactured in large quantity and 
are readily available for prototype breadboarding. The high 
accuracies shown on the left are obtainable in standard 26 v 
or U5v units. 


Clifton Precision produces spe- 
cial pancake resolvers for direct 
gimbal mounting. They were de- 
veloped for use in cascaded am- 
plifierless resolver systems and 
have been trimmed for 10K in- 
put impedance, 0° phase shift 
and a constant transformation 
ratio, with temperature, at 
900cy. Accuracies of 4', perpen- 
dicularities of 3' and nulls of 
lmv/v of output or less can 
be held. 

Special techniques maintain 
concentricity between rotor and 
stator — thus reducing difficul- 
ties commonly encountered in 
gimbal mountings. 



eppe 

CLIFTON PRECISION PRODUCTS CO., INC. # I Clifton Heights, Pa. 

General Sales Office: 5050 Slate Rd„ Dresel Hill, Pa. MAdison 2-1000, TWX LNSDWN 1122(U) -or our Representatives. 




AUG. 71952 

From 

Avco/Nashville... 
wing box beams 
for USAF C-141 


Av co 

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS , , 
REGARDLESS OF RACE, CREED, COLOR OR NATIONAL ORIGIN , . . WRITE AVCO/NASHVILLE TODAY. 


The Nashville Division brings unique skills 
ns well as unusual and low-cost tooling tech- 
niques to the building of structures for the 
aerospace industry. 

For complete information on how Avco / 
Nashville can solve your strength/weight 
structural problems, write : Mr. Henry Ritter, 
General Manager — Structures Marketing, 
Nashville Division, Avco Corporation, Nash- 
ville 1 , Tennessee. 


Wing box beams for the USAF C-141 turbo- 
fan transport are being made by Avco’s Nash- 
ville Division, under subcontract to the 
Loekheed-Georgia Company, a division of 
Lockheed Aircraft Corp. These box beam as- 
semblies, which include much of the wing, 
bear most of the plane’s weight when aloft. 
Lockheed relies on Avco for the needed com- 
bination of strength and lightness. 

This new subcontract, largest structure 
awarded any company in connection with the 
C-141, continues a long association the 
Nashville Division has had with 
Lockheed and other companies build- 
ing aircraft, missiles, and space vehicles. 

n the past twenty yearsNashville Division 
has worked on twenty-four aircraft structures 
programs, and today builds: complete em- 
pennages for the Lockheed C-130 Hercules; 
upper aft fuselage sections for the RS-70 
bomber produced by North American Avia- 
tion, Inc.; components for NASA’s Saturn 
booster; FPS-26 height-finder radar reflectors 
for Avco’s Electronics and Ordnance Divi- 
sion; and even a human centrifuge capsule, 
under subcontract to McKiernan-Terry, for 
installation at Johnsville Naval Air Station. 


